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The  repair  parts  cost  per  ton  of  these  three  Hydroseal 
Slurry  Pumps  is  typical,  for  conditions  such  as  those  de¬ 
scribed.  Altogether,  during  the  I6V2  months,  126,643  tons 
were  handled  at  a  total  repair  parts  cost  of  $371.39  or  an 
average  cost  per  ton  of  .0029c.  If  you  operate  pumps  under 
similar  conditions,  compare  your  repair  parts  cost  with  these. 
If  your  conditions  are  different,  write  us  describing  them.  Our 
"Case  History"  File  of  Hydroseal  Pump  Installations  un¬ 
doubtedly  lists  pumping  costs,  under  conditions  like  yours.  We 
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will  gladly  tell  you,  so  that  you  can  compare  them  with  your 
costs.  We  can’t  always  tell  you  the  name  of  the  Installotiee, 
for  some  of  our  customers  ask  us  not  to  do  so  . . .  If  you  do  net 
have  the  Hydroseal  Pump  Catalog  No.  140  or  the  Packless  Acid 
Pump  Catalog  No.  741,  write  the  nearest  office  listed  below. 

PACKLESS  ACID  PUMPS  AND 

HYDROSEAL 

SAND  AND  SLURRY  PUMEi 


Attention  is  called  to  the  pos- 
sitiility  of  appiy'»K  mineral- 
dressing  prcH-esses  to  the  re- 
cla  Illation  of  metals  and  alloys 
t'riim  industrial  wastes.  In  the 
.lanuary  issue  W.  E.  Keck  and 
F.  A.  Paciotti  will  cite  research 
done  on  drosses,  dusts  and 
sludges  in  the  lalairatory  of 
Michigan  College  of  Mining  and 
Technology,  at  Houghton. 
Particularly  they  will  describe 
their  investigation  of  a  grind- 
inn  sludiie  — a  comprehensive 
study  that  has  been  carried 
through  to  satisfactory  com¬ 
mercial  operation. 


Iron  mining  is  active  on  the 
Menominee  range,  in  the  North¬ 
ern  Peninsula  of  Michigan, 
witli  a  dozen  or  more  under 
ground  properties  in  o|H'rntion. 
The  ores  of  this  jiart  of  the 
Lake  Superior  Iron  Country 
are  high  in  silica  and  jihos- 
pliorns.  a  circumstance  that 
ordinarily  tends  to  limit  their 
market.  Current  mining  prac¬ 
tice  on  the  Ran"e  will  be  sum¬ 
marized  in  the  J  lauarv  issue. 


Next  month  also  the  following : 
the  diesel-electric  plant  at  the 
new  tluorspar-zinc-lead  mine  of 
the  Mahoning  company  in 
southern  Illinois,  making  cur¬ 
rent  at  240  V.,  a.c.,  with  a  sur¬ 
vey  of  the  motors  and  drives 
in  the  mill — by  J.  H.  Edwards; 
a  shaft-sinking  job  in  the  Phil¬ 
ippines — by  .1.  C.  Alexander: 
the  Potash  Company  of  Amer¬ 
ica's  treatment  plant  at  Carls¬ 
bad  :  and  more  about  placer 
valuation  in  Alaska. 


49th  State.  Determined  min¬ 
ers  with  idstols  ill  their  belts 
reflecting  the  sjiirit  of  '40  were 
recently  reported  to  be  stop¬ 
ping  motorists  near  the  Cali¬ 
fornia -Oregon  border  to  give 
out  handbills  advertising  the 
region’s  mineral  wealth  and 
demanding  better  roads  to  [>er- 
mit  development  of  these  re¬ 
sources.  To  lend  weight  to  this 
protest  the  residents  of  the 
four  counties  involved  are  said 
to  be  “seceding"  each  Thursday 
and  calling  themselves  the  40th 
State  of  the  Union,  “The  State 
of  Jefferson.” 
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E,  &  M.  /.  Goes  to  South  America 

WHEN  the  First  Pan  American  Con¬ 
gress  of  Mining  Engineering  and  Geol¬ 
ogy  convenes  in  Santiago,  Chile,  on  January 
11,  1942,  Engineering  and  Mining  Journal 
will  be  represented  in  the  person  of  John  B. 
Iluttl,  assistant  editor,  whose  regular  headquar¬ 
ters  are  in  San  Francisco.  The  decision  to  send 
Mr.  Huttl  to  the  Congress  and  on  a  circle  trip 
of  South  American  countries  springs  from  our 
conviction  that  South  American  mineral 
resources  are  destined  to  play  an  influential 
part,  not  only  in  the  defense  of  this  Hemisphere, 
but  also  in  the  future  mineral  supply  of  the 
World.  That  being  true,  it  becomes  the  duty 
of  E.dM.J.  to”  know  at  first  hand  the  mining 
industry  of  Latin  America  and  to  acquaint  its 
readers  with  prevailing  conditions  and  potential 
developments  in  the  southern  continent.  For 
nearly  a  year  we  have  been  doing  this  as  well 
as  possible  with  the  friendly  cooperation  of 
contributors ;  but  we  now  supplement  that 
activity  with  direct  editorial  observation,  the 
results  of  which  we  shall  publish  as  promptly 
as  possible. 


Pan  American  Mining  Congress 

NDER  THE  AUSPICES  of  the  Chilean 
Institute  of  Mining  Engineers,  and  with 
the  official  recognition  of  the  Chilean  Govern¬ 
ment,  the  First  Pan  American  Congress  of  Min¬ 
ing  Engineering  and  Geologj'  will  meet  in 
Santiago,  Chile,  January  11-20,  1942.  Here 
is  a  timely  undertaking  by  our  South  American 
neighbors,  and  one  greatly  to  be  commended 
and  supported  by  the  mining  fraternity  of 
North  America.  In  South  America  lies  the  great 
frontier  of  the  mining  industry  in  the  Western 
Hemisphere,  and  the  further  development  of 
its  mineral  resources  will  be  a  matter  of  inter¬ 
national  importance  in  the  next  decade. 

That  the  United  States  looks  approvingly  on 
such  development  is  seen  in  the  active  partici¬ 
pation  of  personnel  of  the  Bureau  of  Mines 
and  the  Geological  Survey  in  exploration  for 
and  production  of  South  American  minerals  in 
which  the  United  States  is  deficient  in  the 
present  emergency.  But  interest  in  South  Ameri¬ 
can  mineral  resources  extends  beyond  the 
present  because  of  their  undoubted  economic 
importance  in  the  future  of  the  World’s  mineral 
industry.  For  a  quick  appraisal  of  these  re- 
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sources  two  defense  agencies  in  Washington — 
the  Coordinator  of  Inter-American  Affairs  and 
the  Economic  Defense  Board — are  considering 
a  proposal  to  send  forty  mining  technologists 
into  South  America  to  supplement  and  expand 
the  work  already  done  by  the  Bureau  of  Mines 
and  the  Geological  Survey. 

The  agenda  of  the  Congress  at  Santiago  pro¬ 
vides  expansive  coverage  of  geology,  mining, 
and  ore  treatment.  Participating  will  be  tech¬ 
nologists  from  all  countries  in  the  Western 
Hemisphere.  Gratifying  attendance  seems 
assured  from  Latin  America,  and  a  substantial 
delegation  of  engineers  will  be  present  from  the 
United  States  and  Canada.  We  hail  the  First 
Pan  American  Congress  of  Mining  Engineering 
and  Geology  as  the  forerunner  of  such  annual 
gatherings  for  many  years  to  come. 


Off  Again,  On  Again 

Emulating  the  noble  Duke  of  York,  who 
marched  his  men  up  the  hill  one  day 
only  to  march  them  down  again,  0PM  recently 
issued  and  promptly  withdrew  an  order  curb¬ 
ing  the  use  of  lead  foil  for  wrapping  cigarettes 
and  chewing  gum.  At  least  the  order  was  sus¬ 
pended  for  thirty  days,  within  which  0PM  will 
belatedly  “get  all  the  facts,”  and  decide 
whether  the  order  shall  be  revoked,  modified, 
or  put  into  effect  unchanged. 

Vigorous  protest  from  Reynolds  Metals  Com¬ 
pany  turned  the  spotlight  of  publicity  on  the 
order.  One  sympathizes  with  Reynolds  officials 
as  they  pondered  the  closing  of  two  lead  foil 
plants  employing  2,000  workers.  But  one  must 
be  equally  sympathetic  with  scores  of  leaders 
of  other  non-defense  industries  that  find  them¬ 
selves  out  of  business  for  lack  of  raw  materials. 
They,  like  Reynolds,  find  it  hard  to  believe  the 
stories  of  metal  shortage.  But,  unlike  Reynolds, 
their  plaintive  voices  have  been  ineffective  in 
getting  relief.  Why  the  difference?  One  hesi- 


;il 


tates  to  suggest  that  Reynolds  is  synonymous 
with  big  business,  also  engaged  in  making  alu¬ 
minum  with  government  money,  whereas  the 
others  are  only  small  fry.  Perish  the  thought 
that  under  the  New  Deal  big  business  should 
be  favored  and  little  business  throwm  to  the 
wolves.  But  0PM  will  have  to  be  very  convinc¬ 
ing  if  it  now  decides  to  permit  manufacturers 
to  continue  making  so  relatively  needless  a 
product  as  lead  foil  for  wrapping  gum  and 
cigarettes,  at  the  same  time  that  it  urges  the  lead 
mining  industry  to  increase  production  for 
national  defense. 


Mexican  Accord 

UR  WASHINGTON  CORRESPOND¬ 
ENT  emphasizes  this  month  the  in¬ 
creasing  dominance  of  political  considerations 
in  defense  planning  and  international  negotia¬ 
tions.  The  phenomenon  is  not  new;  it  is  merely 
becoming  more  evident.  More  than  a  year  ago 
we  began  to  point  out  that  many  acts  of  the 
Administration  then  and  thereafter  affecting 
metals  and  minerals  could  be  rationalized  only 
by  giving  undue  weight  to  political  expediency. 
Diplomacy  was  destined  to  supersede  logic, 
because  logic  frequently  leads  to  an  impasse, 
and  that  was  something  to  be  avoided  at  all 
hazards  in  establishing  the  twin  objectives  of 
Hemisphere  solidarity  and  Axis  defeat. 

The  Mexican  accord  signed  on  November  19 
is  a  ease  in  point.  A  bargain  was  concluded  in 
which  the  United  States  paid  a  high  price  for 
Mexico’s  active  adherence  to  plans  for  Hemi¬ 
sphere  defense.  The  agreement  was  as  notable 
for  what  it  excluded  as  for  what  it  settled.  Long 
outstanding  property  claims  against  Mexico  are 
to  be  discharged  by  the  payment  of  $40,000,000. 
On  the  other  hand,  no  reference  was  made  to 
United  States  interest  in  nearly  a  billion  dollars 
of  Mexican  foreign  obligations  long  in  default. 
The  United  States  agreed  to  resume  buying 
silver  direct  from  the  Mexican  Government  to 
the  extent  of  about  six  million  ounces  a  month ; 
and  the  Export-Import  Bank  is  to  loan  money 
to  expedite  completion  of  a  highway  construc¬ 
tion  program  in  Mexico.  But  the  agreement 
failed  to  resolve  the  oil  expropriation  issue, 
which  has  been  the  chief  source  of  friction 
between  the  two  countries.  Probably  the  out¬ 
standing  item  of  future  economic  importance 
was  the  agreement  for  monetary  and  financial 
cooperation  in  which  our  Treasury  undertakes 
to  stabilize  the  Mexican  peso  to  the  mutual  bene¬ 
fit  and  advantage  of  the  two  countries. 

The  accord  has  little  new  significance  for 
United  States  mining  interests  in  Mexico, 
although  the  handling  of  the  expropriation 


matter  leaves  something  to  be  desired.  Appar¬ 
ently  the  State  Department  weighed  the  interests 
of  the  oil  companies,  and  its  own  earlier  firm 
attitude  in  their  behalf,  against  the  desirability 
of  international  accord,  and  decided  in  favor 
of  the  latter  even  though  that  meant  practically 
abandoning  the  oil  companies  to  the  mercy  of 
negotiations  on  Mexico’s  terms. 

Excepting  the  oil  item,  the  accord  should 
contribute  to  general  improvement  of  our  rela¬ 
tions  with  Mexico,  particularly  through  stabili¬ 
zation  of  the  currency  and  the  writing  of  a  new 
trade  agreement,  which  is  still  to  be  undertaken. 
With  these  things  accomplished,  with  the  war 
emergency  out  of  the  way,  and  with  priorities 
no  longer  a  handicap  to  export  trade,  Mexico 
should  again  become  a  good  market  for  United 
States  manufacturers,  particularly  of  mining 
machinery.  It  looks  as  though  Mexican  mineral 
products  are  likely  to  find  a  market  in  the 
United  States  for  some  time  to  come,  and  the 
logical  corollary  would  be  a  reciprocal  market 
for  mining  equipment. 


Germany's  Mineral  Supply 

PECULATION  on  the  adequacy  of  Ger¬ 
many’s  supply  of  metals  and  minerals 
essential  to  the  conduct  of  the  war  can  be  fairly 
dismissed  after  a  study  of  statistics  and  facts 
outlined  in  an  article  published  on  succeeding 
pages.  The  validity  of  the  information  is  unques¬ 
tioned  because  it  was  gathered  from  official 
sources  and  through  personal  investigation  by 
Charles  Will  Wright  in  his  capacity  as  Foreign 
Mineral  Specialist  of  the  Bureau  of  Mines.  If 
Americans  have  had  any  lingering  doubts  about 
Germany’s  capacity  to  wage  war  they  will  be 
disillusioned  by  even  a  casual  glance  at  the 
figures. 

Several  conclusions  seem  inescapable.  First, 
Germany  began  preparation  for  present  hos¬ 
tilities  in  1932,  when  a  program  of  importation 
of  strategic  metals  and  minerals  was  started 
that  expanded  steadily  each  year  until  she  felt 
prepared  in  1939.  Second,  in  marked  contrast 
during  the  same  period,  our  Congress  ignored 
the  warnings  of  the  mining  industry  and  post¬ 
poned  a  program  of  building  stockpiles  of  strate¬ 
gics  until  tremendous  obstacles  were  interposed 
by  the  turn  of  events  in  1939.  Third,  if  this 
war  is  to  be  won,  it  will  necessitate  throwing 
the  full  weight  of  America’s  mineral  resources 
into  the  balance  with  those  of  Britain,  and 
producing  machines  of  war  in  such  number  as 
to  overwhelm  the  Axis  powers.  This  will  be 
no  mean  task,  as  Mr.  Wright’s  figures  show, 
but  the  program  is  now  under  way  and  will 
be  carried  to  a  successful  conclusion. 
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Reflections  from  Washington 


By  Special  Correspondent 


INERAL  POLITICS  is  becoming 
more  than  ever  dominant  in  de¬ 
fense  planning  and  international 
negotiations.  Goods  control  is  just  as 
important  as  gun  manufacture  in  mod¬ 
ern  warfare.  This  was  illustrated  dur¬ 
ing  November  by  numerous  events. 
Japanese  negotiations  were  really  more 
importantly  governed  by  mineral  and 
trade  considerations  than  by  territorial 
desires.  And  Washington  saw  nothing 
more  important  in  all  hemisphere  plan¬ 
ning  than  the  action  of  late  November 
establishing  military  protection  by  Uncle 
Sam  for  the  bauxite  supply  from 
Surinam. 

No  one  who  has  followed  the  activi¬ 
ties  of  United  States  uniformed  forces 
could  have  been  much  surprised  that 
there  was  a  desire  to  establish  a  strong 
military  unit  in  Dutch  Guiana.  How¬ 
ever,  the  form  in  which  the  announce¬ 
ment  was  made  by  the  White  House 
reemphasized  the  fact  that  cooperation 
with  Latin  American  neighbors  is  to  be 
the  basis  of  further  military  activity 
in  the  Caribbean  and  South  American 
areas.  Strengthening  of  our  force  to 
protect  the  flow  of  bauxite  was  impor¬ 
tant.  But  the  establishment  of  a  work¬ 
ing  base  capable  of  supporting  a  large 
military  operation  if  necessary  was 
probably  much  more  important. 

That  all  of  this  was  done  with  the 
active  and  direct  cooperation  of  the 
Netherlands  Government  at  London  and 
of  the  Brazilian  Government  was  also 
significant.  This  appears  to  be  the  first 
avowed  step  toward  common  military 
action  with  Latin  American  countries 
oil  land.  It  presumably  is  but  one  of 
numerous  land  base  operations  which 
have  long  been  expected  but  not  hitherto 
officially  spotlighted.  Wherever  else  the 
mining  industry  may  be  threatened  with 
difficulty,  it  can  expect  Uncle  Sam’s 
soldiers  to  be  furnished  for  protection  of 
the  lines  of  communication  essential  to 
strategic  mineral  supply.  And  this  is 
not  limited  to  the  Western  Hemisphere. 

Copper  Orders 

RODUCTION  OF  MORE  COPPER  in 
northern  Michigan  was  definitely 
promised  as  the  result  of  contracts 
finally  signed  during  the  early  part  of 
November.  Comparable  negotiations  to 
stimulate  even  the  high-cost  producers 
are  still  being  talked  for  other  parts  of 
the  United  States.  No  matter  how  much 
production  may  be  so  stimulated,  the 
supply  will  be  wholly  inadequate  to 
meet  the  demand. 

Price  problems  have  continued  to 
bother  Washington  on  all  types  of  cop¬ 
per  products.  Pending  the  establishment 
of  formal  ceilings  on  prices,  there  have 
been  repeated  requests  that  manufac¬ 
turers  of  various  products,  such  as  wire 
and  cable,  refrain  from  any  further  ad¬ 
vances  in  their  quotations.  If  there  is 
not  full  compliance  it  is  expected  that 


Priorities  Order  P-56 
Revised  For  Mining 

MINING  PRIORITIES  are  now 
consolidated  under  a  special  0PM 
Division,  headed  by  Dr.  Wilbur  A. 
Nelson.  Late  in  November  Pri¬ 
orities  Order  56  was  revised  to 
include  repair  and  maintenance 
equipment  and  operating  supplies 
and  also  new  equipment  for  ex¬ 
pansion.  Important  details  of  the 
order  are  given  on  page  97. 


a  severe  crack-down  will  be  made;  and 
Price  Administrator  Henderson  may  go 
so  far  as  to  suggest  that  copper  be 
withheld  from  firms  that  allow  prices  to 
got  out  of  line. 

Tapering  off  of  copper  supply  for  users 
who  will  not  get  any  of  this  metal  after 
certain  fixed  dates  has  proved  to  be  a 
difficult  problem.  Certain  adjustments 
to  prevent  undue  hardship  on  individual 
companies  are  being  attempted.  And, 
incidentally,  OPA  is  watching  sharply 
to  prevent  price  advances  on  the  products 
containing  copper  as  a  minor  component. 
There  have  been  numerous  efforts 
through  political  channels  to  secure  ex¬ 
tension  of  time  before  complete  shut¬ 
down  of  metal  products  plants. 


Machinery  Prices 

The  OFFICE  of  Price  Administra¬ 
tion  has  been  conferring  with  im¬ 
portant  mine  machinery  and  equipment 
people  in  an  effort  to  prevent  price 
rises  that  are  not  justified.  They  are 
still  seeking  some  sort  of  price  formula 
that  will  recognize  a  reasonable  margin 
of  profit  without  permitting  wage  and 
material  advances  to  pile  up  percentage¬ 
wise  in  the  payment  which  the  mining 
enterprise  must  make. 

Near  the  end  of  November  conferences 
were  held  with  various  representatives 
of  individual  firms  supplying  this  equip¬ 
ment.  Then  a  general  conference  fol¬ 
lowed  on  Nov.  28  and  29.  In  this  as 
in  other  machinery  price  control  the  OPA 
officials  find  that  it  is  not  practical  to 
fix  ceilings.  Each  job  of  design  or  fabri¬ 
cation  is  likely  to  be  “special.”  There 
are,  of  course,  many  minor  items,  such 
as  pumps,  motors,  etc.,  which  are  manu¬ 
factured  in  quantities  and  for  which 
definite  price  schedules  have  been  in 
force  in  the  past.  On  these,  price  con¬ 
trol  is  not  so  difficult.  But  on  big 
machinery  jobs  it  is  not  practical  to  say 
“the  prices  must  not  advance  higher 

than  those  which  prevailed  on - .” 

Washington  hopes  that  mere  discus¬ 
sion  and  exchange  of  information  be¬ 
tween  the  government  and  equipment 
builders  will  suffice  to  keep  matters  well 


in  hand.  If  in  any  case  the  govern¬ 
ment’s  own  interest  becomes  seriously 
affected,  specific  action  may  be  expected. 
Such  a  case  might  arise  if  Defense  Plant 
Corp.  or  the  Army  were  the  purchaser 
of  the  equipment.  But  such  occasions 
are  relatively  rare  in  the  mining  business. 


Tax  Ploms 

Fanciful  figures  have  been 

talked  of  in  outlining  tax  plans 
for  1942.  No  one  really  expects  the 
extreme  estimates  to  be  realized,  but  it 
is  a  serious  mistake  to  ignore  the  general 
trend  of  this  talk.  The  customary  New 
Deal  technic  of  getting  legislation  is 
being  used.  Extremes  far  beyond  the 
objective  sought  are  first  described. 
Ultimately  Congress  and  the  public  will 
accept  proposals  that  will  seem  fairly 
mild  by  comparison  with  the  extremes. 

Withholding  taxes  would  account  for 
an  additional  $15,000,000,000  of  income 
in  1942  if  the  extremists  could  be  be¬ 
lieved.  Such  Federal  “take”  would  be 
accomplished  by  requiring  everyone  who 
disburses  interest,  dividends,  commis¬ 
sions,  fees,  salaries,  or  other  types  of 
income  to  withhold  for  transmittal  to 
the  government  15  percent  of  these  pay¬ 
ments.  It  should  not  be  assumed  that 
this  is  a  transactions  tax  because  it 
would  not  apply  to  the  gross  on  sales  of 
goods,  though  it  would  apply  to  gross 
for  service  payments. 

Some  fantastic  proposals  have  gone 
so  far  as  to  say  that  the  person  from 
whom  this  15  percent  was  withheld 
should  still  be  required  to  report  it  just 
as  if  it  were  income  and  subsequently 
pay  income  taxes  on  it.  Such  a  tax  on 
taxes  is  not  likely,  however. 

Further  Social  Security  taxes  seem 
certain.  The  most  important  feature  of 
the  change  in  this  regard  is  the  fact  that 
federalization  of  all  unemployment  as 
well  as  old  age  features  is  contemplated. 
It  remains  to  be  seen  whether  the  vari¬ 
ous  State  delegations  in  Congress  can  be 
organized  against  the  transfer  of  all  this 
business  to  Washington  control.  But 
the  percentage  applied  to  payrolls  next 
year,  and  probably  the  numbers  of  per¬ 
sons  to  whom  Social  Security  taxes 
apply,  will  be  substantially  increased. 

The  first  tax  proposals  would  have 
given  the  Federal  Treasury  an  addition-'  1 
$20,000,000,000.  The  argument  is  that 
at  least  that  much  additional  money 
must  be  taken  away  from  those  gainfully 
employed  to  prevent  serious  inflation 
next  year.  It  seems  unlikely  that  sit 
much  will  be  made  a  tax,  but  the  mod¬ 
erately  radical  planners  think  that  a 
substantial  part  of  the  $20,000,000,000 
could  well  be  in  the  form  of  compulsory 
saving.  Thus  the  Treasury  would  get 
the  money  for  defense  bonds  from  cool 
or  unwilling  lenders  at  low  rates  of  in¬ 
terest.  Some  even  propose  that  such 
borrowing  be  in  the  form  of  non-interest- 
bearing  securities. 
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Domestic  Manganese 

T  T  IS  OFFICIALTA"  ANNOUXCKD 
1  that  Metals  Reserve  Co.  will  “now 
consider  contracts  with  producers  for 
low-grade  manganese  and  chrome  ores 
with  a  minimum  content,  respectively, 
of  40  {)ercent  manganese  and  40  ])ercefit 
chrome.”  Domestic  producers  have 
claimed  that  if  reasonable  specifications 
were  set  their  production  would  sub¬ 
stantially  aid  in  the  defense  program. 
Large  actual  realization  of  production 
in  tonnage  is  not,  however,  expected  in 
Washington. 

l!n|>orts  of  the  desired  grade  of  man¬ 
ganese  ore  continue  at  a  reasonable  rate. 
'I’lie  stockpile  situation  appears  com¬ 
fortable.  This  is  not  causing  any  re¬ 
laxation  of  the  effort  to  build  more 
reserves.  But  0PM  officials  clearly  in¬ 
dicate  that  they  would  be  very  hap|>y 
if  the  eopi)er.  lead,  and  zinc  situation 
were  as  easily  handled  as  are  manganese 
and  chrcmiuin. 

Further  development  c<»ntinues  on 
new  processes  for  recovery  of  manganese 
in  se<-ondary  products  of  desired  grade 
by  leaching  and  special  jn'oeessing  meth¬ 
ods.  Most  of  this  work  is  continuing 
under  Bureau  of  Mines  direction.  Cer¬ 
tain  commercial  efforts  arc  also  being 
talked  of,  though  no  contracts  had  yet 
Ijcen  announced  officially  for  such  iinder- 
takings  up  to  the  first  of  December. 


News  "Fines" 

Industrial  Silver  Up — The  agrwment 
between  Mexico  and  the  Unitt'd  States 
by  which  the  Treasury  will  acquire 
newly  mined  Me.xican  silver  at  the 
Treasury’s  buying  rate  resulted  in  an 
unexpected  advance  in  the  price  of 
foreign  metal  for  general  industrial  con¬ 
sumption.  To  divert  silver  from  the 
(Jovernment’s  growing  “stockpile,”  the 
quotation  to  the  trade  was  raised  on 
Nov.  28  to  35Jc.,  New  York.  This  marks 
the  first  change  in  the  open  quotation 
since  .Tune  17,  1940. 

Lead  and  Zinc— Price  questions  abound 
in  Washington  with  respect  to  all  non- 
ferrous  metals.  Rei)eatedly  it  has  been 
rumored  that  the  price  of  lead  would 
be  further  advanced;  and  with  equal  fre¬ 
quency  Price  -Administrator  Henderson 
denies  this.  But  as  December  openetl 
it  was  confidently  expected  that  some 
advances  will  be  made  to  encourage  high- 
cost  production.  The  uncertainty  at  that 
date  appeared  to  be  whether  a  general 
price  advance  would  be  permitted,  or 
whether  (more  probable)  some  special 
contracts  comparable  with  those  for  cop¬ 
per  would  be  made  with  individual  high- 
cost  producers. 

Over-Price  Zinc — Official  conclusions 
regarding  charges  for  zinc  above  price 
ceilings  were  published  during  November 
by  OP.A.  That  agency  describes  evidence 
gathered  regarding  sales  at  prices  of 
10  to  17c.  per  pound  and  at  other  figures 
above  the  agreed  prices.  The  parties 
charged  with  violation  are  Hegeler  Zinc 
Co.,  of  Danville,  Ill.;  Sol  M.  Marks,  of 
Cleveland,  Ohio,  agent  and  dealer  for 
the  Hegeler  Co.;  Tyroler  Metals,  Ine., 
Cleveland;  and  Adam  Hoj)e  Co.,  Detroit, 
<lealfers  who  handled  Hegeler  zinc.  Mr. 
Henderson  has  suggested  that  “buyers 


of  the  zinc  might  well  explore  the  possi¬ 
bilities  of  pr<K-ee<lings  to  recover  the 
over-i»ayment.” 

Gjrpaum  Acquittal — The  five  firms  and 
eight  individuals  indicted  for  price  fixing 
of  gypsum  products  sold  to  the  building 
industry  were  acquitted  by  a  directed 
verdict' of  the  District  Court,  at  Wash¬ 
ington,  D.  C.,  on  Nov.  19.  The  presiding 
judge  held  that  the  government  had 
failed  to  produce  convincing  evidence  of 
conspiracy  and  restraint  of  trade  which 
was  charged  in  the  indictment. 

How  Many  Shifts? — Industrial  lead¬ 
ers  are  being  compelled  to  come  to 
Washington  to  explain  why  their  estab¬ 
lishments  are  not  working  more  shifts 
|H*r  week.  Any  mining  or  metallurgical 
enterprise  producing  a  strategic  material 
may  l>e  called  on  any  time  to  tell  why 
it  is  not  working  at  least  the  equiva¬ 
lent  of  1.')  or  18  eight-hour  shifts 
weekly.  The  government  is  getting 
hard-boiled  on  this  question  and  is  likely 
to  crack  down  with  orders  if  “requests’’ 
are  not  adequate  to  get  results.  Lead 
and  zinc  piTslucers  have  been  spotlighted 
by  criticism  already. 

Overtime  Rule — Calculation  of  over¬ 
time  for  employees  who  get  pay  for 
certain  periods  when  they  do  not  work 
has  raised  an  im)M)rtant  question  at  the 
Wage-Hour  Division.  It  is  now  pointed 
out  that  the  requirement  of  time-and- 
a-half  for  |>eriods  worked  l)eyond  40 
hours  per  week  applies  to  actual  work 
time  calculation.  .Vn  employee  who  is 
on  the  job  by  the  employer’s  direction 
but  not  actively  engaged  on  his  duties 
is  considered  to  l>e  working  during  this 
time.  But  if  he  is  l)eing  paid  during 
vacation,  illness,  or  other  absence  from 
his  duty  station  or  place  of  employment, 
the  time  for  which  he  is  so  paid  does 
not  count  as  work  time  when  figuring 
when  the  time-and-a-half  rate  begins  to 
apply. 

Metal  Packages  Restricted — Use  of 
wrap|)ing  materials  is  being  severely  re¬ 
stricted  by  0PM  rules.  Many  con¬ 
tainer  regulations  have  l>een  released, 
including  those  which  forbid  use  of  metal 
containers  for  distributing  j)etroleum 
[iroducts.  Of  still  greater  interest  to 
the  metal  industries  was  the  limitation 
order  of  Nov.  24  forbidding  the  use  of 
tin  foil  or  lead  foil  for  wrapping  tobacco, 
chewing  gum,  Averages,  confections,  and 
a  number  of  other  ]>ro<lucts.  This  action 
was  strongly  opposed,  and  late  in  No- 
vcinlier  0PM  suspended  the  effective  date 
of  the  order  for  ,30  days  with  implication 
that  the  order  might  he  modified  or  pos¬ 
sibly  not  invoked  at  the  end  of  the  30- 
day  period.  Extreme  and  rigid  rulings 
of  this  sort  are  being  imposed  with  in¬ 
creasing  frequency. 

Explosives  Licenses — The  bill  provid¬ 
ing  control  of  e.xjtlosives  by  Federal 
license  passed  the  Senate  Nov.  17  in  a 
form  somewhat  different  than  the  House 
bill.  But  it  appears  probable  that  dur¬ 
ing  December  this  measure  will  go  to 
the  President  and  receive  his  approval. 
When  enacted  it  will  provide  that  the 
Bureau  of  Mines  establish  a  licensing 
system  for  those  who  produce,  distribute, 
or  use  explosives.  This  will  extend  clear 
through  to  the  licensing  of  mining  em¬ 
ployees  who  require  explosives  for  their 
regular  use.  The  nominal  objective  is 
prevention  of  sabotage  by  misuse  of 
explosives. 


Copper  Probe — Congress  has  heard  so 
much  complaint  about  copper  supply 
that  it  undertook  an  executive-session 
investigation  on  Nt>v.  28  through  a  House 
appropriations  subcommittee.  A  similar 
inquiry  was  scheduled  to  start  Dec.  9 
in  the  Senate  special  committee  headed 
by  Senator  Truman.  Two  questions  are 
being  asked:  Why  do  we  not  produce 
more  copper?  Why  are  our  constitu¬ 
ents  not  given  as  much  copjHsr  as  they 
W'ant?  Spokesmen  of  the  mining  intlus- 
try,  as  well  as  0PM  officials,  are  telling 
the  story  of  their  difficulties. 

Titanium  Control — Titanium  dioxide 
has  been  jdaced  under  priority  control 
with  the  requirement  that  20  ])ercent  of 
production  must  be  reserved  by  each 
manufacturer  to  fill  defense  orders  under 
government  allocation.  Shortage  of  im- 
jmrted  titanium  raw  materials  is  blamed 
for  current  difficulties.  But  it  is  ex¬ 
plained  in  Washington  that  the  meas¬ 
ure  fixed  by  0PM.  Order  M-44,  was  more 
precautionary  than  corrective,  as  actual 
serious  shortages  of  titanium  pigment 
have  not  been  experienced  as  yet. 

Imitate  Europe— To  secure  economy  in 
use  of  materials,  especially  metals,  the 
bureau  of  industrial  conservation  in  0PM 
is  seeking  to  get  re-design  of  many 
machine  and  equipment  parts.  It  is 
argued  that  the  United  States  must  now 
adoi>t  the  economic  philosophy  of  Europe, 
where  the  relative  importance  of  ma¬ 
terials  used  and  lalxw  needed  for  manu¬ 
facture  has  always  been  different  than 
here.  Even  when  more  labor  is  needed 
to  make  equipment  which  uses  less  metal, 
it  may  be  necessary  to  adopt  that  policy 
for  the  present  in  the  United  States. 
Hitherto  the  use  of  more  metal  to  save 
fabricating  labor  was  considered  better 
economics.  But  all  matters  of  economy 
go  by  the  board  when  material  shortages 
of  present  magnitude  have  to  be  solved. 

Non-Defense  Mining — Fear  was  ex¬ 
pressed  quietly  during  October  and  No¬ 
vember  that  0PM  would  rule  silver 
mining  and  gold  mining  to  be  non- 
defense  activities.  This  fear  was  les¬ 
sened  by  the  formal  extension  of  Prefer¬ 
ence  Rating  Order  P-22  to  include  gold 
placer  mining,  as  well  as  numerous  other 
mineral  developments  in  the  fields  of 
natural  gas,  petroleum,  and  other  pro<l- 
ucts.  Mining  priorities  have  also  been 
extended  to  operations  in  the  Philippine 
Islands. 

Western  Phosphates — Secretary  of  In¬ 
terior  Ickes  is  making  another  effort  to 
develop  a  phosphate  products  industry 
in  the  Northwest.  He  has  named  a  new 
committee  to  survey  possibilities  and 
recommend  location,  process,  and  market 
objectives.  Obviously  the  unnamed  pur¬ 
pose  is  to  establish  in  the  Columbia 
River  Valley  a  fertilizer  program  com¬ 
parable  with  the  T.V.A.  project,  using 
Federal  power  .and  Western  phospliate  as 
raw  material. 

Price-Control  Bill  —  As  December 
o|)ened.  the  situation  on  price  c(»iitrol 
legislation  was  confused  badly.  Con¬ 
gress  is  proving  reluctant  to  grant  any 
one  of  Henderson’s  temperament  such 
sweeping  powers  as  would  be  given 
under  the  most  conservative  bill  which 
Congress  thinks  would  have  any  value 
whatever.  It  appeared  at  that  date  that 
no  enactment  of  any  sort  would  be  ])ruc 
tical  until  February. 
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Germany's 

MINERAL 

Supply 


AhOT*  th«  Arctic  Circle  lies  Sweden's  famous  iron  ore  deposits  at  KUrunoraara, 
estimated  to  contain  around  1,500,000.000  metric  tons  of  hiqh,qrade  iron  ore. 
Swedish  iron  ore  comprised  40  percent  of  oil  German  imports  of  iron  ore  in  1930 


A  statistical  study  of  resources  derived  from  imports  before  hostilities 
in  1939,  and  from  countries  occupied  or  controlled  since  the  war  began 


IT  IS  AXIOMATIC  that  metals 
and  minerals  play  a  primary  role 
in  modem  warfare,  and  that  the 
nation  with  the  greatest  mineral 
wealth  has  an  advantage  over  less 
fortunate  peoples — provided  the  min¬ 
eral  wealth  is  promptly  converted  into 
fighting  machines  and  munitions.  Mere 
possession  of  mineral  resources  is  of 
little  military  value  unless  they  are 
used  for  combat  quickly  and  in  over¬ 
whelming  quantity.  So  despite  the 
fact  that  the  British  Empire  and  the 
United  States  have  controlled  the 
greater  portion  of  the  world’s  mineral 
wealth,  Germany  has  thus  far  made 
better  military  use  of  her  mineral 
supplies  and  has  thus  far  easily  con¬ 
quered  her  adversaries. 

That  Germany  began  to  plan  her 
conquests  in  1932  is  suggested  by  the 
record  of  her  imports  of  certain 
strategic  minerals  as  shown  in  the 
accompanying  table,  which  is  compiled 
from  German  Government  statistics. 
Between  1932  and  1939  annual  imports 
of  copper  ore  increased  three  times; 
of  manganese  ore,  four  times;  of 
nickel  metal,  seven  times;  and  from 
10  to  25  times  for  tungsten,  chromium, 
molybdenum,  titanium,  and  vanadium 
ores. 

Current  mineral  supply  is  set  forth 


in  the  following  information  obtained 
by  Charles  Will  Wright,  Foreign  Min¬ 
eral  Specialist,  U.  S.  Bureau  of  Mines : 

Iron  Ore — In  1940,  46  percent  of  the 
world’s  iron  ore  output  was  produced 
in  the  countries  now  controlled  by 
Germany.  Germany  has  recently  oc¬ 
cupied  the  iron  mines  of  Krivoyrog,  in 
the  Ukraine,  said  to  contain  a  billion 
tons  of  57  percent  iron  ore  and  to  have 
an  annual  production  of  about  18,000,- 
000  tons.  This  new  source  of  supply, 
together  with  the  high-grade  ores  from 
Sweden,  places  Germany  in  a  better 
position  to  supply  the  requirements  of 
her  steel  plants  than  that  of  Great 
Britain  and  the  United  States. 

Pig  Iron  —  In  German  occupied 
areas  44  percent  of  the  world’s  output 
of  pig  iron  was  made  in  1940.  It  is 
probable  that  the  blast  furnaces  in 
the  Ukraine  were  destroyed  and  it  may 
take  a  year  to  rebuild  them.  But  re¬ 
gardless  of  this  additional  capacity 
Germany  is  being  well  supplied  with 
all  of  her  pig-iron  requirements  from 
the  blast  furnaces  within  her  borders 
and  the  adjoining  areas  in  France 
and  Belgium. 

Manganese  Ore — Germany’s  short¬ 
age  of  manganese  ore  w’as  becoming 
serious,  but  by  the  occupation  of  the 
Nikopol  manganese  mines,  in  the 


Ukraine,  Germany  has  acquired  an 
almost  inexhaustible  source  of  supply, 
with  an  annual  output  of  1,200,000 
tons,  or  nearly  double  that  of  the 
Western  Hemisphere.  The  areas  now 
occupied  by  Germany  produced  27.5 
percent  of  the  world’s  manganese  ore 
output  in  1940. 

Chromite — Within  the  German  occu¬ 
pied  countries  the  production  of  chro¬ 
mite  in  1940  was  10  percent  of  the 
world’s  output.  Although  it  was  less 
than  the  German  imports  in  recent 
years,  this  together  with  stocks  on 
hand  is  probably  sufficient  for  all 
necessary  requirements  during  the  next 
few  years.  Both  Great  Britain  and  the 
United  States  depend  almost  entirely 
on  overseas  imports  from  Africa, 
India,  New  Caledonia,  and  the  Philip¬ 
pine  Islands  for  their  chrome  require¬ 
ments. 

Tungsten — This  is  one  of  the  few 
mineral  products  not  produced  in  suffi¬ 
cient  quantity  within  the  new  German 
controlled  area.  Germany’s  nearest 
source  of  supply  is  in  northern  Portu¬ 
gal,  which  district  in  1940  produced 
4,858  tons  of  concentrate,  about  one- 
half  of  which  is  said  to  have  been 
shipped  to  Germany.  Germany’s  re¬ 
quirements  are  over  twice  the  amount 
now  obtainable,  but  imports  were  ex- 
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ceptionally  large  during  the  years 
preceding  the  war,  and  in  1938 
amounted  to  over  half  of  the  world’s 
production. 

Nickel — This  is  another  metal  pro¬ 
duced  only  in  small  quantities  in  the 
German-controlled  countries,  Norway 
and  Greece  being  the  principal  pro¬ 
ducers.  Although  a  heavy  importer  in 
past  years,  Germany’s  pre.sent  supply 
is  probably  small.  However,  if  she  has 
access  to  develop  the  new  nickel  mines 
at  Petsamo,  in  Finland,  this  will  be 
her  most  important  source  of  supply. 
In  1940  only  2.5  percent  of  the  world’s 
output  was  produced  in  German-occu¬ 
pied  countries. 

Copper — Germany’s  annual  copper 
consumption  has  reached  300,000  tons 
in  recent  years,  judging  from  imports 
and  production.  With  control  of  the 
Bor  mines,  in  Yugoslavia,  the  exports 
from  Spain  and  those  from  Norway 
and  Sweden,  Germany’s  jiosition  has 
l)een  greatly  improved.  Large  stocks 
of  copper  are  said  to  have  been  ac¬ 
quired  in  France.  Belgium  and  Hol¬ 
land,  and  estimates  indicate  that 
Germany  will  have  a  sufficient  supply 
for  the  next  few  years.  Every  effort 
is  being  made  to  replace  the  use  of 
copper  by  plastics,  nluminmn,  and 
other  metals.  In  1949  about  7  percent 
of  the  world’s  output  of  copoer  was 
from  .German-controlled  countries. 

Lead  and  Zim — The  occunation  of 
the  lead-zinc  districts  at  Katowitz, 
Poland,  and  at  Trepca.  Yuo'nslavin.  has 
added  an  annual  nroductiou  of  about 
175.000  tons  of  zinc  and  32.000  tons 
of  lead  under  German  control.  Ttalv  is 
also  a  larjre  contributor,  and  Tunisia 
and  Algeria  produce  annually  over 
20,000  tons  of  each  of  these  metals. 


Thus  both  in  lead  and  zinc  Germany 
controls  a  sufficient  annual  output  to 
meet  her  requirements.  In  1940  Ger¬ 
man-controlled  countries  produce  33 
percent  of  the  world’s  zinc  output  and 
25  percent  of  the  lead  output. 

Antimony — In  Europe  antimony  is 
produced  for  the  most  part  in  Yugo¬ 
slavia,  which  accounts  for  10  percent 
of  the  world’s  output.  This  new  source 
of  supply,  together  with  another  10 
percent  from  the  rest  of  Europe,  will 
probably  give  Germany  a  sufficient 
tonnage  of  antimony  to  meet  her 
needs. 

Tin — There  are  no  important  tin 
mines  in  Europe,  and  Germany  de¬ 
pends  entirely  on  imports  from  the 
Far  East  and  Bolivia  for  her  require¬ 
ments.  Germany  is  believed  to  have 
had  large  stocks  in  1938  and  to  have 
acquired  additional  stocks  in  Holland. 
Germany  has  developed  the  BN  and 
other  bearing  metals  for  general  use 
which-  do  not  contain  tin,  which  is 
u.sed  only  in  the  high-speed  bearings. 
Tin  for  the  canning  industry  has 
been  largely  replaced  by  substitutes. 

Bauxite — The  extensive  bauxite  de¬ 
posits  in  France,  Italy,  Yugoslavia, 
and  Hungary  are  situated  in  a  much 
more  favorable  position  for  transport 
to  the  aluminum  reduction  plants  than 
the  deposits  from  which  the  aluminum 
plants  in  the  United  States  and  Ca¬ 
nada  get  their  sujiply  (principally 
British  and  Dutch  Guiana).  Present 
ontnut  in  Europe,  which  is  50  percent 
of  the  world’s  production,  is  consider¬ 
ably  more  than  that  in  the  Western 
Hemisphere,  or  38  percent,  and  this 
outnut  could  easily  be  doubled. 

Aluminum — In  1933  the  United 
States  output  of  aluminum  was  more 


German  Imports  oi  Certain  Strategic  Minerals 


- Metric  Tons - ,  6  mos. 

1932  1933  1934  1935  1936  1937  1938  1939 

Tungsten  ore .  1,615  3,614  4,385  7,681  8,726  11,372  14,200  5,731 

Tungsten  metal  and 
scrap  (incl.  chromium 

and  cadmium) .  630  1,317  2,877  1,611  4,114  6,605  7,590  4,930 

Nickel  ore .  17,694  34,513  37,609  29,013  17,651  19,990  34,215  15,800 

Nickel  metal .  565  1,968  4,060  5,929  3,392  3.365  3,984  2,164 

Chromium  ore .  42,128  47,370  76.983  95,440  123,375  132,162  176,406  110.131 

Copper  ore .  237,878  240,902  324,921  400,538  482,471  555,577  653,931  336,523 

Copper  metal .  138,100  154,600  182,200  153,365  127,549  169,920  272,400  89,356 

Copper  scrap .  17,527  17,911  14,039  19,891  24,372  32,703  27,308  12,107 

Manganese  ore .  107, COO  132,000  223,000  394,256  229,034  554,170  425,785  153,757 

Molybdenum,  Uranium,  1 

Titanium,  Vanadium  )  2.848  8,945  20, .595  27,359  34.512  41,861  04,179  21,365 

ores  J 


than  double  that  of  Germany,  and  in 
1940  Germany  produced  240,000  tons, 
against  187,000  tons  in  the  United 
States.  Aluminum  production  in 
German-controlled  countries,  France, 
Italy,  Norway,  and  Switzerland,  in 
1940  was  15  percent  greater  than  the 
combined  output  of  the  United  States, 
Canada,  and  Great  Britain,  and 
amounted  to  47.5  percent  of  the 
world’s  output.  A  recent  survey  of 
competent  experts  shows  that  alumi¬ 
num  plants  in  German-controlled 
Europe  will  have  a  total  capacity  of 
560,000  tons  by  the  end  of  1941.  New 
plants  under  construction  and  con¬ 
sideration  in  the  United  States, 
Canada,  and  Great  Britain  when  com¬ 
pleted,  probably  in  1943,  will  have  a 
total  capacity  of  over  900,000  tons. 

Magnesium — No  official  production 
figures  are  published  in  Germany  on 
magnesium  output,  and  estimates  vary 
from  18,000  to  60,000  tons,  the  most 
recent  being  40,000  tons  for  the  Ger¬ 
man-occupied  areas.  In  1940  the  com¬ 
bined  British-American  output  was 
only  12,000  tons.  Large  plants  are 
under  construction  in  the  United 
States  and  by  1942  domestic  produc¬ 
tion  of  this  light  metal  should  be 
about  180,000  tons. 

Mercury — As  Italy  is  the  largest 
producer  of  mercury,  followed  by 
Spain,  the  two  countries  controlling 
75  percent  of  the  world’s  output,  it  is 
not  a  question  of  Germany’s  require¬ 
ments  but  one  for  the  Allied  nations 
to  worry  about.  In  recent  years  new 
mines  have  been  developed  in  the 
United  States  and  Mexico  and  their 
output  is  about  sufficient  for  United 
States  needs.  Production  from  these 
mines  in  1940  was  1,704  metric  tons. 


Garmony  U  raportad  obtaining  mora 
coppar  iiom  tha  Imatxa  imaltar  that 
traati  concentratas  from  tha  Outoktimpo 
mina,  in  Finland 


Modarn  Amarican  equipmant  U  usad  at 
Kiirunaraara 
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Th*  min*  and  mill  oi  th«  Potash  Company  of  Amorica  oro  22  milos  oast  oi  Carlsbad  by  rail 


Potash  Company  of  America— 

Producer  of  Sylvite  at  Carlsbad 


An  account  of  its  development,  mining,  and  treatment  operations 

R.  A.  Pierce  L.  D.  Anderson 

Assistant  General  Manager  Consulting  Engineer 


Discovery  of  potash  in  petition  that  few  of  the  plants  could  panies,  the  potash  industry  has  reached 
commercial  quantity  in  south-  endure,  and  of  the  war-time  sources  the  point  where  it  can  supply  all  of 
eastern  New  Mexico,  and  its  only  one  company,  the  American  the  normal  domestic  requirements  of 
development,  successfully  cul-  Potash  &  Chemical  Co.,  operating  on  this  essential  commodity, 
minated  the  efforts  started  over  25  brines  of  Searles  Lake,  in  California,  The  deposits  from  which  the  New 
years  ago  by  the  Federal  Government  has  been  successful  in  developing  into  Mexico  companies  are  mining  and  re- 
to  free  this  country  from  dependency  a  producer  of  any  magnitude.  fining  potash  salts  are  in  the  upper 

on  a  foreign  source  of  supply.  Today,  with  the  nations  of  the  Old  salt  series  of  the  Delaware  Basin,  a 

Up  to  the  time  of  the  first  World  World  again  in  the  throes  of  war  and  subsidiary  of  the  Permian  Basin  which 
War,  Germany,  as  the  world’s  largest  the  discontinuance  of  imports  because  covers  southeastern  New  Mexico  and 
producer  of  potash,  dominated  the  in-  of  lack  of  transportation,  we  find  southwestern  Texas,  and  which  was 
dustry,  making  it  necessary  for  Ameri-  instead  of  potash  history  repeating  formed  during  the  final  stages  of  the 
can  agriculture  to  depend  entirely  on  itself,  that  there  is  a  self-sufficient  Permian  salt-building  period, 
imports  controlled  by  a  foreign  American  industry  already  in  active  The  lower  salt  series,  or  Castile  An- 
monopoly.  With  that  war  came  an  operation,  assured  by  the  exploration  hydrite,  of  the  Delaware  Basin,  which 
embargo  and  transportation  difficul-  and  development  of  the  New  Mexico  is  barren  of  potash  salts,  is  composed 
ties  which  curtailed  imports  so  seriously  potash  deposits  and  the  brine  of  mainly  of  anhydrite,  built  up  in  layers 
that  it  was  not  long  before  agriculture,  Searles  Lake.  with  occasional  beds  of  halite.  Geolog- 

which  accounts  for  about  90  percent  of  The  New  Mexico  potash  deposits  ical  evidence  indicates  that  a  marginal 

American  potash  consumption,  was  from  which  this  nation  i|  now  receiv-  limestone  reef  was  formed  concurrent- 
deprived  by  scarcity  and  price  of  this  ing  the  major  portion  of  its  potash  ly  with  the  depositional  filling  of  the 
most  essential  form  of  plant  food,  salts  are  being  developed  by  three  basin,  which,  along  with  the  anhydrite 
An  effort  to  avert  what  was  fast  companies — namely.  United  States  deposits,  attained  a  maximum  thickness 
becoming  a  potash  famine  was  in-  Potash  Co.,  which  came  into  operation  of  2,000  ft.  prior  to  the  re-establish- 
augurated  by  private  industry,  by  the  in  1931;  the  Potash  Company  of  ment  of  a  connection  with  the  ocean 
erection  of  plants  at  different  locali-  America,  which  began  production  in  to  the  south.  During  this  period  the 
ties  throughout  the  United  States,  at-  1934,  and  Union  Potash  &  Chemical  deposition  was  changed  from  anhydrite 
tempting  the  extraction  of  potash  from  Co.,  which  started  operations  in  1940.  to  halite  and  there  was  formed  what 
hitherto  unexploited  sources  such  as  That  these  companies  can  meet  foreign  is  known  as  the  Salado  Halite,  or  up- 
vegetable  and  animal  material,  cement  competition  on  potash  salts  is  answered  per  salt  series.  Potassium  salts  which 
dust,  the  deposits  of  dry  lake  beds,  by  the  fact  that  during  the  last  seven  occur  only  in  the  Salado  Halite  were 
brine  deposits,  and  many  others.  That  years  two  of  them,  with  the  aid  of  the  -  first  recognized  from  brines  and  lat- 
partial  relief  could  be  obtained  from  American  Potash  &  Chemical  Co.  and  terly  polyhalite  chippings  secured  from 
such  sources  was  demonstrated  when  other  smaller  plants,  have  not  only  oil-well  tests  drilled  through  the  ha- 
toward  the  end  of  the  war  plants  with  succeeded  in  marketing  over  half  of  the  lite  measures.  These  findings  were 
a  capacity  equal  to  half  of  the  normal  domestic  needs,  but  have  released  it  to  followed  by  both  public  and  private 
requirements  of  that  time  were  in  the  American  farmer  at  a  price  sub-  core  drilling  that  resulted  in  the  dis- 
operation.  stantially  lower  than  the  previous  covery  of  the  first  commercial  de- 

With  the  close  of  the  war  and  the  prices.  Now  with  the  third  company  posits  of  soluble  potash  salts, 
establishment  of  normal  relations  with  in  full  operation  on  the  New  Mexico  In  the  Salado  Halite,  or  upper  salt 
Germany  came  the  return  of  potash  deposits  and  the  increased  production  series,  which  constitutes  the  large  ac- 
imports,  and  with  it  the  restoration  of  being  secured  through  expansion  of  cumulation  of  saline  deposits  that  lie 
pre-war  potash  prices.  This  was  com-  plants  and  mines  of  the  other  com-  between  the  Castile  Anhydrite  and  the 
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Rustler  sediments  over  the  Delaware 
Basin,  are  found  interspersed  through¬ 
out  its  thickness  many  beds  and  masses 
of  potassium  salts. 

The  U.  S.  Geological  Suiwey  has, 
through  information  derived  from  "salt 
cores,  secured  in  the  exploration  of  the 
Salado  Halite,  recognized,  classified, 
and  correlated  as  beds  40  horizons  that 
show  enrichment  of  potash.  The  major 
part  of  the.se  beds  are  polyhalite  wliieh 
ai)pear  at  varying  intervals  throughout 
the  1,500  ft.  of  depositional  halite.  Due 
to  their  continuity,  these  beds  have 
been  recognized  in  a  majority  of  the 
test  wells  drilled  within  the  confine  of 
the  Delaware  Basin,  and  by  correla¬ 
tion  they  have  been  used  most  suc¬ 
cessfully  as  a  guide  in  the  search  for 
sylvite,  as  they  represent  what  might 
Im*  called  “markei’s”  outlining  the  dej)- 
o.sitional  cycles  which  were  repeated 
in  periodical  sequence  throughout  the 
salt-building  era. 

The  areas  in  which  sylvite  and  asso¬ 
ciated  potash  salts,  such  as  camallite 
and  langbeinite,  are  found  occupy 
laterally  only  a  small  part  of  the 
Delaware  Basin  and  occur  in  the  upper 
portion  of  the  Salado  Halite  with 
mineralization  restricted  to  a  vertical 
section  which  averages  250  ft.  in  thick¬ 
ness  and  which  is  designated  tin* 
“Sylvite  Zone.”  In  this  zone  the  halite 
is  divided  into  intervals  by  thin  beds 
of  polyhalite  and  into  two  sections  by 
a  very  pronounced  and  persistent  bed 
of  anhydrite  that  is  usuallv  capped  by 
polyhalite  and  used  in  drilling  ns  the 
key  bed  or  marker  to  establish  the 
identity  of  the  sylvite  zone.  Each  of 
these  intervals  represents  a  deposi¬ 
tional  cycle  or  successive  period  in 
which  sylvite  was  deposited,  and  the 
presence  or  extent  of  mineralization  of 


sufficient  concentration  to  be  of  com¬ 
mercial  interest.  The  lower  sylvite  sec¬ 
tion  lies  immediately  below  the  anhy¬ 
drite  and  contains  two  beds.  This  sec¬ 
tion  varies  in  thickness  from  50  to  90 
ft.  and  is  divided  by  polyhalite  into 
two  intervals.  In  the  upper  interval 
the  bed  usually  occurs  in  one  or  more 
rather  thin  rich  sections  that  are 
separated  by  halite  containing  scat¬ 
tered  blebs  of  sylvite. 

No  sylvite  at  present  is  being  ex¬ 
tracted  from  this  interval.  Langbeinite 
in  appreciable  quantity  has  been  found 
in  certain  localities  in  it,  and  extraction 
is  being  made  at  one  place  through  the 
shaft  of  the  Union  Potash  company. 
In  the  lower  interval  three  areas  have 
been  discovered  in  which  the  sylvite 
deposit  is  large  enough  and  rich 
enough  to  warrant  development.  To 
each  a  shaft  has  been  sunk  and  extrac¬ 
tion  is  being  conducted  on  a  commer¬ 
cial  scale  by  the  three  independent 
companies  mentioned. 

The  bed  designated  as  No.  4  was  de¬ 
posited  in  what  appears  to  have  been 
the  lagoonal  area  of  separate  basins, 
as  the  limits  of  each  of  these  areas 
have  been  well  defined  and  no  connec¬ 
tion  of  this  or  other  beds  below  the 
anhydrite  is  evident.  In  the  upper 
section  where  the  beds  cover  progres¬ 
sively  larger  areas  it  may  be  possible 
that  some  are  continuous.  The  de¬ 
posits  are  irregular  in  outline  and 
lenticular  in  form,  but  van,*  somewhat 
in  average  thickness  and  richness.  The 
thinner  deposits  are  the  richer,  but  all 
of  them  appear  comparable  in  the  av¬ 
erage  amount  of  KCl  contained. 

The  first  discovery  of  sylvite  dates 
back  to  1S)25  by  the  finding  and  identi¬ 
fication  of  sylvite  crystals  from  cut¬ 


tings  obtained  by  the  Snowden-Mc- 
Sweeney  Co.  in  drilling  an  oil  test. 
Following  this  important  discovery  an 
exploration  company  to  prospect  by 
core  drilling  the  area  adjacent  to  this 
discovery  well  was  formed.  On  this 
work  the  company  spent  several  years 
before  locating  what  was  later  recog¬ 
nized  as  the  first  commercial  body  of 
soluble  potash  to  be  found  and  oper¬ 
ated  on  this  continent.  To  prove  and 
develop  the  area  established  by  drilling, 
a  1,000-ft.  shaft  was  necessary.  This 
was  started  in  1929  and  completed  early 
in  1931,  when  the  No.  4  sylvite  bed  was 
cut.  The  operating  company  which 
was  formed  to  develop  the  property 
was  the  United  States  Potash  Co. 

The  second  deposit  of  sylvite  in  com¬ 
mercial  quantity  to  be  discovered  was 
located  by  Potash  Company  of 
America  on  acreage  selected  after 
study  had  been  made  by  engineers  and 
geologists  from  data  secured  and  re¬ 
leased  by  the  U.  S.  Geological  Survey 
(tn  core  tests  made  by  it  in  the  Permian 
Basin.  The  first  selections  were  made 
in  the  early  part  of  1931  and  com- 
l)risetl  both  Federal  and  State  land. 
Exploration  work  by  core  drilling  was 
started  shortly  thereafter. 

For  prospecting,  the  company  con¬ 
tracted  the  services  of  two  drilling 
comjjanies,  both  of  which  had  just  been 
released  from  Government  tests  and 
were  familiar  with  the  coring  of  highly 
soluble  potash  salts.  Locations  for 
testing,  depths  to  be  drilled,  chai’acter 
of  drilling  solution,  i*eceiving  and  ex¬ 
amination,  and  analyses  of  cores  were 
all  handled  by  the  company’s  staff. 

In  drilling  the  sedimentary  red  beds 
or  “Rustler”  formation  that  covers 
the  Salado  Halite  the  customary  pro- 


Drillinq  is  don*  with  post-mounted 
electric  augers  equipped  with  high¬ 
speed  detochabl*  bits 


Undercutting  the  syWit*.  A 
bar  is  used 


the  different  intervals  has  been  estab¬ 
lished  and  coiTelated  by  examination 
and  analysis  of  cort*s  secured  in  test 
core-drilling. 

From  the  information  thus  obtained 
it  was  learned  that  in  five  intervals  the 
concentration  of  sylvite  had  been  hiirh 
enough  to  be  considered  a  bed  and  that 
in  general  the  latei’al  extent  or  area 
covered  by  each  successive  bed  cut  was 
smaller  but  richer.  Three  of  these  beds 
lie  above  the  anhydrite,  but  none  has 
attracted  attention,  owing  to  lack  of 
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A  trock-mountad  loadar  in  action.  Tho  box-typo  icrapor,  whan 
iiUad,  holds  IVi  tons  oi  potash 


cedure  is  to  use  cable  tools  until  the 
lialite  is  reached,  as  it  is  much  cheaper 
than  core  drilling,  and  the  informa¬ 
tion  desired,  such  as  water,  horizons, 
iind  character  of  rock,  can  he  deter¬ 
mined  with  sufficient  accuracy  thus. 

After  landing  on  the  halite  bed  with 
not  less  than  5A-in.  casing,  and  before 
core  drilling  is  started,  a  seal  is  made 
between  the  casing  and  the  hole.  The 
seal  is  made  to  eliminate  the  possibility 
of  water  entering  the  hole  while  core¬ 
drilling  in  the  halite  and  to  prevent 
the  loss  of  drilling  solution  through 
the  overburden  during  the  process  of 
forcing  the  salt  cuttings  to  the  surface, 
where  they  are  settled  out  before  the 
In  ine  is  recirculated.  The  drilling  solu¬ 
tion  u.sed  at  first  was  a  saturated 
solution  of  .sodium  chloride,  mag¬ 
nesium  chloride,  and  potassium  chlo¬ 
ride.  Later,  when  it  lM»eame  available, 
carnallite  or  sylvinite  was  substituted 
for  the  salts.  With  a  saturated  .solu¬ 
tion  no  leaching  apj)ears  on  the  cores 
and  an  accurate  determination  of  the 
mineralization  can  lie  made. 

A  double-core  barrel  16  ft.  long  is 
used.  The  size  of  core  cut  is  2^  in. 
in  diameter  and  runs  of  15  ft.  can 
usually  be  made  liefore  lifting.  The 
cutting  bit  is  slightly  different  from 
the  one  ordinarily  used  where  the 
drilling  fluid  passes  over  the  core  and 
inner  portion  of  the  bit  before  return¬ 
ing  across  the  face.  With  a  salt  bit 
the  walls  are  double  and  the  solution, 
instead  of  washing  the  core,  is  forced 
out  through  the  face  of  the  bit,  which 
eliminates  all  contact  between  the  solu¬ 
tion  and  the  core  while  cutting. 
Erosion  is  also  eliminated  thus.  Dia¬ 
monds  are  used  for  cutting  and  in 
most  cases  the  recovery  of  full-sized 
cores  closely  approaches  100  percent. 

Nearly  two  years,  or  until  January, 
1933,  were  spent  by  Potash  Company 
of  America  on  the  drilling  and  com- 
j)letion  of  15  tests  that  discovered  and 
outlined  on  the  No.  4  bed  the  second 
commercial  deposit  of  high-grade  pot¬ 
ash  (sylvinite).  Before  making  final 
selection  of  all  the  ground  now  held 
under  lease,  five  more  core  tests  were 
finished.  In  all,  31  have  been  com¬ 
pleted. 

To  develop  and  operate  the  lease 
holdings  of  Potash  Company  of 
America  required  not  only  the  sinking 
of  two  shafts  but  the  construction  of  a 
railroad  spur  22  miles  long  to  connect 
it  with  the  Santa  Fe  Railway  at  Carls¬ 
bad.  The  spur,  which  is  owned  and 
operated  by  the  Santa  Fe,  was  con¬ 
structed  during  the  time  that  Potash 
Company  of  America  was  sinking  its 
No.  1  shaft.  Both  were  completed 
early  in  January,  1934,  and  the  first 
car  of  unrefined  potasli  salts  to  be 
shipped  left  the  mine  the  following 
month. 

In  selecting  a  surface  location  for 
the  shaft,  the  company  was  fortunate 
in  finding  one  that  not  only  satisfied 
the  surface  requirements  needed  for 


milling,  refining,  and  railroad  yards, 
hut  also  those  for  underground  trans¬ 
portation  as  well,  as  it  cut  the  deposit 
in  its  deepest  part,  thereby  insuring 
favorable  grades  for  most  haulageways 
between  the  working  faces  and  the 
shaft  Ijottom. 

The  No.  1  shaft,  or  hoisting  shaft, 
was  sunk  to  a  depth  of  1,086  ft.  and 
contains  three  compartments — two  for 
hoisting  in  which  the  cages  and  under¬ 
slung  skips  operate  in  balance,  and 
one  for  pipes,  cables,  and  ladderway. 

To  reach  the  deposit,  which  lies  at 
this  location  994  ft.  below  the  surface, 
it  was  necessary  to  sink  through  430 
ft.  of  overburden  (the  Rustler  Red 
Beds)  before  reaching  the  top  of  the 
halite.  This  formation — the  Rustler — 
is,  from  the  top  down,  made  up  of 
gypsum,  red  shale  and  sand,  anhydrite, 
limestone,  and  red  sandy  shale.  With 
the  exception  of  limestone  and  an¬ 
hydrite,  the  other  sections  of  the  for¬ 
mation  need  heavy  and  close  timbering 
and  where  water  is  jiresent  require 
concrete  lining.  In  the  limestone, 
which  averages  about  30  ft.  in  thick¬ 
ness,  was  found  the  heaviest  flow  of 
water.  In  the  No.  1  shaft  a  flow  of 
350  g.p.m.  was  encountered,  and  in 
No.  2  shaft,  which  is  700  ft.  away,  the 
flow  increased  to  over  1,000  g.p.m. 
The  water  is  confined  to  a  10-ft.  sec¬ 
tion  that  is  very  porous  and  honey¬ 
combed.  The  static  head  is  190  ft.  and 
when  free  to  flow  diminishes  in  quan¬ 
tity  but  slightly.  Water  for  industrial 
purposes  is  secured  from  this  source. 
It  is  high  in  mineral  content,  clear,  and 
has  a  temperature  of  69  deg.  F.  All 
water  is  sealed  away  from  the  shafts 
by  concrete  linings  and  piped  to  large 
sumps  cut  in  the  anhyrite,  where  it  is 
stored  for  pumping  to  surface  as  re¬ 
quired.  Supply  and  pumping  are  con¬ 
trolled  automatically. 

Sinking  through  the  salt  bed  offered 
no  serious  difficulties,  as  the  vertical 
side  walls  are  self-sustaining  and  need 
only  enough  timber  and  lagging  to 
l)rotect  the  salt  from  moisture  and 
form  the  compartments  through  which 


fast-moving  skips  can  he  safely  guided. 

The  shaft  was  sunk  92  ft.  below  the 
potash  bed  to  secure  a  gravity  flow  be¬ 
tween  the  car-dumping  station  and  the 
skip-loading  station.  To  load  the  skips 
for  hoisting,  which  is  handled  auto¬ 
matically,  the  potash  is  delivered  by 
mine  cars  in  trains  to  the  shaft  station. 
Cars  are  fed  by  gravity  to  the  rotary 
dump  for  unloading  onto  an  apron 
feeder.  The  feeder,  which  will  handle 
240  tons  per  hour,  conveys  it  to  a 
single-roll  toothed  crusher  for  reduc¬ 
tion  to  a  maximum  5-in.  size.  From 
the  crusher  it  drops  into  a  100-ton 
pocket,  to  lie  drawn  and  measured 
automatically  into  the  skips  by  a 
double  rotary  skip  loader  located  80 
ft.  below  the  mine  level.  The  loader  is 
operated  by  the  skips  as  they  come 
into  and  leave  the  loading  position. 

Plans  for  the  development  of  the 
deposit  were  formulated  after  the  re¬ 
sults  obtained  from  core  drilling  had 
been  interpreted  and  the  physical  char¬ 
acteristics  of  the  potash  deposit  and 
overlying  strata  determined. 

The  potash  deposit,  which  is  in  the 
form  of  a  bed,  is  defined  as  a  section 
of  the  immense  halite  l)eds  in  which 
halite  and  sylvite  form  the  integral 
parts.  This  intergrowth  of  massed 
crystals  can  usually  be  distinguished 
from  the  barren  halite  by  the  pinkish 
color  which  is  imparted  to  the  mass 
from  the  presence  in  minute  quantity 
of  ferric  oxide,  which  coat.s,  in  the 
form  of  a  thin  film,  most  of  the  sylvite 
crystals.  Sylvite  (potassium  chloride) 
in  its  natural  state  is  colorless,  or 
white,  waxy  in  texture,  and  highly 
soluble  in  water.  In  potassium,  the 
element  of  value,  it  is  the  highest  of 
all  potash-bearing  ores,  and  thus  the 
most  desirable.  The  equivalent,  potas¬ 
sium  oxide,  expressed  by  the  symbol 
KiO,  is  the  standard  by  which  com¬ 
mercial  comparisons  are  made  and  the 
richness  of  the  Iml  or  purity  of  the 
product  is  based. 

Dissemination  of  the  sylvite  crys¬ 
tals  is  not  uniform  throughout  either 
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the  sections  of  the  bed  or  laterally. 
In  section  the  bed  varies  in  value  be¬ 
tween  the  bottom  and  top,  with  the 
richer  portion  in  the  upper  half,  where 
it  is  not  unusual  to  find  lenses  of  pure 
sylvite  8  to  10  in.  in  thickness.  Lat¬ 
erally  the  values  seldom  remain  uni¬ 
form  for  any  great  distance  or  area. 

In  forming,  the  bed,  being  of  dep- 
ositional  origin,  was  laid  down  in 
more  or  less  of  a  horizontal  position, 
over  and  in  conformity  with  the  de¬ 
pressions!  area  at  the  top  of  what  was 
then  a  bedding  of  halite  about  500  ft. 
thick.  After  completion  of  the  sylvite 
beds,  saline  deposition  continued,  and 
several  hundred  feet  of  salt  was 
formed  before  the  Guadalupe  uplift 
occurred  and  the  salt  bed  was  elevated 
and  eroded,  leaving  on  an  average 
600  ft.  of  salt  cover  over  the  potash 
deposit.  During  the  time  of  re-eleva¬ 
tion,  major  folding  occurred,  which 
placed  the  greater  part  of  the  potash 
bed  in  the  form  of  a  broad  synclinal 
basin.  The  minor  folds,  rolls,  and 
other  irregularities  encountered  in  de¬ 
velopment  are  attributed  to  the  un¬ 
evenness  of  the  original  sea  floor  at 
the  time  of  deposition. 

For  extraction  of  the  potash  bed 
the  panel  system  is  used,  with  the 
haulage  entries  which  connect  the  pro¬ 
duction  panels  with  the  shaft  bottom 
laid  out  at  right  angles  to  one  another 
and  driven  on  courses  which  cross  the 
synclinal  axis  of  the  bed  at  a  slight 
angle. 

Three  entries  60  ft.  apart  from 
center  to  center  are  used  on  these 
main  development  headings.  The  two 
outside  entries  driven  24  ft.  wide  are 
used  for  return  airways.  The  center 
entry,  15  ft.  wide  and  8  ft.  6  in.  high, 
is  used  for  haulage  and  intake  air. 
These  entries,  while  being  advanced, 
follow  the  floor  of  the  bed.  They  are 
extended  for  about  1,000  ft.  before 
the  center  entry  is  stopped  to  permit 
irregularities  of  roof  and  floor  to  be 
removed  by  grading.  Heavy  steel 
rails,  bonding,  and  trolley  lines  are 
then  placed  and  the  entry  is  ready  for 
further  extension.  Fine  salt,  from 
undercutting,  is  used  for  ballast  under 
the  wood  ties,  and  once  it  sets  the 
aligrnment  and  grade  of  track  are 
maintained  without  further  attention. 

As  a  protection  to  all  main  entries, 
a  barrier  pillar  250  ft.  wide  is  left 
on  each. 

Panel  entries  are  turned  at  right 
angles  off  the  main  entries  at  900-ft. 
intervals  and  advance  1,500  ft.  before 
meeting  the  next  haulage  entry,  which 
parallels  the  main  entry.  By  this  sys¬ 
tem  the  mine  is  divided  into  produc¬ 
tion  panels  900  ft.  wide  and  1,500  ft. 
long  for  extraction  by  the  room-and- 
pillar  method.  These  panels  have  been 
laid  out  on  the  advance-retreat  system 
so  that  pillars  may  be  pulled  from  any 
part  at  any  time  at  option.  Due  to 
the  roof’s  strength  and  its  resistance 
to  shear,  the  high  resistance  of  the 


pillars  to  crushing,  freedom  from  bot¬ 
tom  movement  or  heaving,  and  the 
non-occurrences  of  falls  or  caves  over 
the  unsupported  rooms  and  break¬ 
throughs,  no  timber  is  used.  The  pil¬ 
lars  will  stand  indefinitely  without  loss 
or  deterioration  and  are  left  tempo¬ 
rarily  in  reserve  to  favor  production 
from  development. 

Booms  are  turned  on  each  side  of  a 
three-entry  heading  and  spaced  90  ft. 
apart;  they  are  driven  30  ft.  wide  and 
400  ft.  long  with  a  30-ft.  wide  cross¬ 
cut  turned  off  every  60  ft.  This  sys¬ 
tem,  by  which  66%  percent  of  the  ore 
is  extracted  on  first  mining,  is  used 
throughout  the  mine  where  scraper 
loading  is  being  done.  In  panels  where 
track  loaders  are  used  the  percent  of 
extraction  is  the  same,  but  instead  of 
a  face  30  ft.  wide  in  rooms  and  cross¬ 
cuts,  the  width  is  reduced  to  22  ft. 
to  accommodate  the  reach  of  the  loader 
gathering  head. 

The  Operating  Cycle 

In  advance  of  all  faces  the  operating 
cycle  is  comparable  and  includes  first 
the  making  of  a  cut  across  the  face  at 
the  bottom  of  the  potash  bed;  the  cut, 
6  in.  high  and  8  ft.  6  in.  deep,  is  made 
by  a  short-wall  undercutting  machine 
having  a  9-ft.  cutter  bar  and  a  50-hp. 
motor.  In  operation  the  machine  ad¬ 
vances  across  the  face  at  a  maximum 
feed  of  5  in.  per  minute.  The  bits  are 
alloy  steel,  and  a  set  will  cut  150 
linear  feet  on  an  average  before  be¬ 
ing  replaced  by  resharpened  bits.  Re¬ 
forging  is  done  by  a  forging  machine 
on  the  surface.  The  purpose  of  un¬ 
dercutting  is  (1)  to  assist  in  blasting 
down  the  face  by  providing  a  second 
free  face  to  break  to,  thus  reducing 
materially  the  amount  of  powder  re¬ 
quired;  and  (2)  it  increases  the  amount 
of  potash  that  can  be  pulled  per  round. 
The  increase  over  solid  shooting  aver¬ 
ages  about  100  percent,  though  this 
depends  somewhat  on  the  length  of 
cutter  bar  used. 

After  the  cutting  is  completed,  the 
place  is  drilled  for  blasting  by  post- 
mounted  electric  auger  drills.  To  blast 
a  30-ft.  face,  30  to  42  holes  are  neces¬ 
sary.  They  are  drilled  in  vertical  rows 
of  three  or  four,  depending  somewhat 
on  the  height,  with  the  rows  spaced 
40  in.  apart  horizontally.  The  augers 
are  equipped  with  high-speed  detach¬ 
able  bits  which  cut  a  l|-in.  hole  to  the 
depth  of  the  undercut  at  an  average 
speed  of  28  in.  per  minute. 

Blasting  is  done  with  Hercomite 
powder  loaded  by  the  shot-firing  crew. 
Electric  delay  caps  are  used  to  give 
proper  rotation  of  tiring,  as  all  faces 
of  a  block  or  panel  are  fired  at  once 
by  closing  the  final  blasting  switch  on 
the  main  entry.  A  powder  magazine 
large  enough  for  two  days’  supply  of 
powder  is  provided  underground.  Two 
specially  built  powder  cars  are  used 
to  distribute  powder  to  the  faces.  As 
a  rule,  each  place  blasted  requires 


about  eight  hours  to  clear  before  load- 
is  started.  To  load  the  broken  potash 
into  cars  for  transportation  to  the 
shaft,  two  types  of  mechanical  loading 
machines  are  used — scraper  loaders 
and  track-mounted  conveyor-type 
loaders. 

For  scraper  loading  the  width  of 
room  face  is  30  ft.  The  place  is  double- 
tracked  on  10-ft.  centers  and  rails  are 
kept,  on  an  average,  about  60  ft.  from 
tbe  face.  Crosscuts  which  are  driven 
the  same  width  as  the  room  are  loaded 
out  by  turning  the  loader  crosswise  on 
the  near-side  track.  This  places  the 
delivery  boom  in  position  to  load  the 
cars  in  train  on  the  far  track.  The 
loader,  which  is  track-mounted,  is 
equipped  with  a  three-drum  hoist 
operated  by  a  40-hp.  electric  motor. 
The  scraper  is  of  the  box  type  and 
drags,  when  well  filled,  1^  tons  of 
potash. 

For  the  track-mounted  conveyor- 
type  loader,  the  face  width  is  22  ft. 
and  one  track  is  used  which  is  ad¬ 
vanced  every  cut  to  within  9  ft.  of  the 
face.  The  loader  is  rated  at  5  tons  per 
minute  and  has  a  13-ft.  gathering  head 
that  moves  horizontally  and  vertically 
by  hydraulic  control.  The  digging  and 
gathering  onto  a  centrally  located  con¬ 
veyor  is  accomplished  by  arms  that 
are  attached  at  intervals  on  an  endless 
chain  and  mounted  on  each  side  of  the 
conveyor.  The  loader  is  serviced  with 
5-ton  cars  by  a  battery  locomotive. 

All  of  the  production  is  transported 
from  face  to  shaft  bottom  in  100-cu.  ft. 
cars.  The  body  of  these  cars  is  built 
of  copper-bearing  steel  and  is  of  the 
rectangular  box  type,  equipped  with 
spring-mounted  couplings  and  swivel 
links.  The  trucks  are  equipped  with 
14-in.  Timken-bearing  wheels  and  four 
wheel  brakes.  For  haulage,  four  types 
of  locomotives  are  used — straight  trol¬ 
ley,  trolley  with  cable  reel,  combina¬ 
tion  trolley  and  storage  battery,  and 
straight  storage  battery.  The  latter 
type,  which  are  6-ton  locomotives,  are 
used  primarily  at  the  face  to  serve  the 
loading  machines  where  hauls  are  short 
and  transfers  rapid.  The  combination 
locomotives  are  used  to  furnish  empties 
to  and  gather  loads  from  the  service 
locomotives.  They  operate  between  the 
rooms  and  the  main-line  partings 
where  trips  of  20  cars  each  are  formed 
for  transportation  to  the  shaft  bot¬ 
tom  by  the  large  and  fast  trolley  loco¬ 
motives.  Rails  of  56-lb.  weight  are 
used  on  all  main  lines  and  panels. 

A  200-kw.  motor-generator  set  is 
used  to  furnish  d.c.  current  at  250  v. 
for  trolley  operation.  Charging  sta¬ 
tions  equipped  with  cranes  and  small 
motor-generator  sets  transfer  and  re¬ 
charge  the  storage  batteries.  The  com- 
l)ination  locomotives  are  charged  direct 
from  the  trolley  lines  either  while  at 
rest  or  when  running  on  the  trolley. 

Ventilation  is  maintained  through¬ 
out  the  mine  by  a  5x7-ft.  pressure  fan, 
powered  by  a  125-hp.  synchronous 
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A  loadsd  train  en  route  to  the  shaft.  The  troliey  iocomotire 
is  one  oi  iour  types  used  underground 


The  train  is  dumped  a  car  at  a  time  into  the  pocket  at  the  shah 
through  which  the  sylrile  is  hoisted  to  surface 


motor,  and  capable  of  producing  150,- 
000  c.f.m.  at  a  water  gage  of  3^  in. 
The  fan  is  on  the  surface  at  the  No.  2 
shaft  and  operates  normally  as  an 
exhauster,  but  can  quickly  be  changed 
by  means  of  four  control  doors  into  a 
blower,  if  its  use  in  that  capacity  be¬ 
comes  necessary. 

Up  to  the  present  no  explosive  gases 
have  been  met,  but  the  same  precau¬ 
tions  were  taken  in  laying  out  the 


ventilation  that  are  used  in  a  mine  in 
which  gas  is  being  liberated.  No  open 
lights  or  smoking  are  allowed.  Intake 
air  is  delivered  through  haulageways 
and  each  panel  is  on  an  independent 
split.  Concrete  overcasts  are  used  on 
each  panel  and  salt  stoppings  are  built 
in  each  break-through. 

Power  is  carried  into  the  mine  at 
2,300  V.,  a.e.,  by  a  cable  suspended  in 
No.  1  shaft.  Distribution  lines  carry  it 


to  the  different  areas,  where  by  trans¬ 
formers  in  each  panel  it  is  dropped  to 
220  V.  for  use  on  all  portable  equip¬ 
ment. 

Hoisting  is  done  by  a  double  cylin¬ 
drical-drum  hoist  geared  to  a  600-hp., 
d.c.  motor  which  receives  its  power 
from  a  500-kw.  motor-generator  fly¬ 
wheel  set.  The  drums  are  5x9  ft.,  the 
rope  is  1^  in.,  and  the  rope  speed  1,250 
f.p.m.  The  headframe  is  steel,  126  ft. 
high,  and  the  skip  travel  is  1,125  ft. 
between  stations.  The  skips  dump  into 
steel  bins  with  a  storage  capacity  of 
1,300  tons.  From  the  bins  the  potash 
is  conveyed  to  the  mill  for  crushing. 

The  company  operates  its  own  power 
plant  for  generation  of  the  electric 
power  used  in  all  operations  connected 
with  mining  and  refining  of  potash. 
Power  is  produced  by  seven  diesel 
engines  with  direct-connected  gener¬ 
ators  and  exciters. 

Engines  having  a  total  of  8,000  hp. 
vary  in  size  from  400  to  2,400  hp. 
Three  of  the  engines  with  a  total  rating 
of  1,750  hp.  are  of  the  four-cycle  type 
using  oil  as  fuel ;  the  other  four, 
totaling  6,250  hp.,  are  of  the  two- 
cycle,  air-injection,  trunk-piston  type, 
using  natural  gas  as  a  fuel,  but 
equipped  so  that  they  can  be  converted 
to  oil  in  a  few  hours’  time.  Selection 
of  fuel  is  governed  by  the  economy 
effected  when  calculated  on  a  B.t.u. 
cost  basis. 

Total  generator  capacity  is  6,650 
kva.  at  80  percent  power  factor.  Power 
is  generated  at  2,400  v.,  3  phase,  60 
cycles  and  delivered  to  the  main  switch¬ 
board,  where  it  is  distributed  by  cir¬ 
cuits.  Transformer  stations  varying  in 
size  from  600  to  1,000  kva.  are  located 
around  the  plant  to  reduce  the  voltage 
to  440  v.  for  most  operations.  An  aver¬ 
age  power  factor  of  87  percent  is 
maintained  by  use  of  synchronous 
motors  and  capacitors. 

Electrical  and  mechanical  repair 
shops  are  provided  both  underground 
and  on  surface.  The  underground  shop 
handles  all  ordinary  repairs  on  mining 
equipment,  only  such  jobs  that  require 
machine  work  being  taken  on  top. 

Due  to  the  isolation  of  the  plant,  it 
was  necessary  to  provide  on  surface  a 
large  machine  shop  equipped  with 
facilities  capable  of  handling  all  major 
mechanical  and  electrical  work 
promptly.  Consequently,  almost  any 
repair  job  can  be  done  with  minimum 
delay  to  operations.  Provision  was 
also  made  to  fabricate  most  of  the 
plate  and  structural  steel  used  in  struc¬ 
tures  and  equipment. 

Pipe  cutting  and  threading  is  han¬ 
dled  by  machinery  and  electric  and 
gas  welding  is  used  extensively. 

Supplies  are  purchased  in  carload 
lots  where  feasible  and  large  stocks  are 
maintained  at  all  times.  It  is  necessary 
also  to  carry  in  stock  ample  quantities 
of  both  electrical  and  mechanical  re¬ 
pair  parts,  to  assure  against  costly  and 
annoying  delays. 
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Mammoth-St.  Anthony’s 
Complex  Operations 

Five  products  are  recovered  jrom  a  low-grade  gold  ore 


Panorama  oi  tho  Mammoth-St.  Anthony  plant  at  Tiqor.  Aril. 


TT  T  TIGER,  Pinal  County,  Ariz., 

/  \  Mammoth-St.  Anthony,  Ltd., 
is  conducting  a  mining  opera - 
^  ^tion  of  unusual  interest.  Here, 
five  products — gold,  silver,  lead,  molyb¬ 
denum,  and  vanadium — are  being  re¬ 
covered  from  a  relatively  low-grade 
gold  ore,  and  one  of  the  smallest 
smelters  known  is  in  operation.  The 
enterprise  is  essentially  a  low-grade 
gold  mine,  with  a  large  daily  tonnage 
and  careful  management  as  the  prin¬ 
cipal  requisites  for  making  the  ore- 
bodies  economically  important.  Since 
the  European  market  for  molybdenum 
and  vanadium  was  lost  at  the  outbreak 
of  the  war  more  than  12  months’  out¬ 
put  of  these  commodities  has  accumu¬ 
lated  at  the  mine,  resulting  in  a  tie-up 
of  capital  from  this  part  of  the  opera¬ 
tion. 

The  camp,  formerly  known  as 
Schultz,  now  has  a  population  of 
nearly  1,700  and  is  in  the  Mammoth  or 
Old  Hat  district,  about  50  miles  north¬ 
west  of  Tucson  and  25  miles  south  of 
Winkelman,  the  nearest  rail  point. 
The  village  of  Mammoth,  on  the  San 
Pedro  River,  where  early  operators 
maintained  stamp  mills,  is  but  3  miles 
distant.  Gravel  roads  run  to  Tiger  and 
to  the  mines.  Elevation  is  about  3,120 
ft.,  and  the  climate  is  subtropical  and 
dry. 

Mining  dates  back  to  1879,  when 
Frank  Schultz  located  the  Hackney 
and  Aaven  claims  on  the  Collins  vein. 
Location  of  the  Mohawk  claim  and  the 
Mammoth  and  Mars  claims  followed  in 
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1881  and  1882.  Since  then  the  mines 
have  been  worked  intermittently  by 
various  owners,  and  are  credited  up  to 
the  end  of  1936  with  a  production  ex¬ 
ceeding  $5,000,000.  The  increase  in  the 
price  of  gold  to  $35  in  1933  resulted  in 
a  revival  of  mining.  During  that  year 
Molybdenum  Gold  Mining  Co.,  a  sub¬ 
sidiary  of  Molybdenum  Corporation  of 
America,  acquired  the  Mohawk  and 
New  Year  mines,  and  began  develop¬ 
ment  work,  including  completion  of  a 
concentration-cyanide  mill  j)rojected  by 
a  previous  owner.  The  present  op¬ 
erators  entered  the  district  in  1934. 
Mammoth  and  Collins  mines  were  re¬ 
opened,  and  after  rehabilitation  and 
development  directed  by  the  late  Foster 
S.  Naething,  production  began  in  1935, 
the  ore  being  sent  to  the  mill  of  Molyb¬ 
denum  Gold  for  treatment.  Mammoth- 
St.  Anthony  purchased  this  mill  in 
1937.  Its  capacity  has  been  gradually 
increased  from  90  to  560  tons  by  add¬ 
ing  extra  equipment.  Current  hold¬ 
ings,  both  owned  and  leased,  include 
19  ])atented  claims  and  19  unpatented 
claims. 

Local  geology  is  complex.  The  coun¬ 
try  rock  is  composed  of  irregular  in¬ 
trusions  of  granite  and  rhyolite, 
tlii'ough  which  the  veins  pass  without 
c'’ange  in  values.  Veins  are  brecciated 
shear  zones,  having  no  definite  walls 


and  no  vein  quartz,  but  some  silicifica- 
tion  of  rhyolite  and  granite.  They 
strike  west-northwest  and  dip  steeply 
southwest.  Gangue  is  brecciated  coun¬ 
try  rock,  cemented  and  replaced  by 
quartz  and  calcite,  with  some  bai'ite 
and  fluorite.  In  general,  the  gold  is 
fine  and  seldom  visible.  It  is  the  most 
valuable  constituent,  the  major  portion 
occurring  in  dense  greenish-yellow 
quartz.  Minerals  found  in  the  oxidized 
zone  include  limonite,  hematite,  angle- 
site,  cerussite,  linarite,  bronchantite, 
malachite,  azurite,  calamine,  wulfenite, 
vanadinite,  descloizite,  cuprodescloizite, 
pyrolusite,  and  others.  Galena, 
sphalerite,  and  some  molybdenite  occur 
as  hypogene  minerals.  Ore  depositions 
appear  to  be  along  sections  of  the 
faults  where  shattering  and  brecciation 
were  intense.  In  consequence,  vein  or 
lode  structures  are  very  irregular, 
sloping  widths  varying  from  a  few 
feet  up  to  60  ft.  in  one  place.  Im¬ 
portant  widening  of  the  veins  is  caused 
by  strike  faults  at  slightly  steeper  dip 
than  the  vein  itself,  which  in  most 
stopes  have  doubled  or  tripled  the 
original  width  of  vein.  Mineralization 
is  si)otty,  requiring  much  development 
and  sampling.  Wall-rock  alteration 
along  the  veins  consists  mainly  of 
chloritization  and  silicification.  The 
principal  veins  currently  exploited  are 
the  Collins  and  Mammoth.  Each  is 
about  1,000  ft.  long  and  averages  18  ft. 
in  width.  A  general  layout  of  the  vein 
systems  and  the  main  fault,  known  as 
the  Mammoth,  is  given  in  Fig.  1.  In 
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the  Collins  vein,  oxidation  is  complete 
at  about  600  ft.,  and  in  the  Mammoth 
at  800.  The  latter  is  cut  off  by  the 
Mammoth  fault  between  850  and 
900  ft.  As  the  sulphides  carry  prac¬ 
tically  no  gold,  profitable  operation 
ceases  at  these  depths. 

Current  production  comes  almost 
entirely  from  the  Mammoth  property, 
including  the  Collins  and  Mammoth 
vein  systems.  This  is  opened  through 
the  8^-ft.,  three-compartment  Mam¬ 
moth  shaft  equipped  with  a  steel  head- 
frame,  circular  steel  bins  for  ore  and 
waste,  and  l^-ton  skips  actuated  by 
a  150-hp.  double-drum  hoist.  All  levels 
below  the  700  are  served  i)y  an  incline 
winze.  Thus,  ore  mined  on  the  760  and 
800  levels  is  hoisted  through  the  winze 
and  then  hand-trammed  to  the  Mam¬ 
moth  shaft.  A  1-ton  skip  is  used,  op¬ 
erated  by  an  air  hoist.  The  level  in¬ 
terval  is  100  ft.  The  760  level  was 
the  deepest,  or  water,  level  prior  to 
purchase  by  the  present  operators.  At 
Mammoth  and  Collins  mines  the  work¬ 
ings  are  connected  by  crosscuts  on  the 
300  and  500,  and  by  a  crosscut  on  the 
700.  No.  2  shaft,  near  the  Mammoth 
shaft,  facilitates  supply  of  material  to 
underground  points,  and  ventilation. 
Development  crosscuts  and  drifts  are 
advanced  5x7  ft.  in  cross-section,  with 
the  ordinary  drill  round  consisting  of 
15  4-ft.  holes.  Drilling  is  done  with 
modem  air  machines  using  |-in.  hol¬ 
low-hex.  steel  with  forged-on  bits. 
Trojan  40  percent  ammonia  powder  is 
used  in  conventional  blasting.  In  shaft 
work  only  gelatin  dynamite  and  elec¬ 
tric  primers  are  employed.  Fuse  firing 
is  practised  in  stopes,  raises,  and 
drifts.  As  the  ground  around  the  larger 
stopes  usually  is  heavy,  removal  of 
blocked-out  ore  is  done  by  both  square- 
set  and  cut-and-fill  rill  methods,  with 
most  square-set  laid  out  in  rill  fashion. 
The  8x8-in.  timbers  used  are  shipped 
from  Arizona  lumber  camps.  Material 
for  stope  filling  is  obtained  from  sur¬ 
face  glory-holes.  In  the  area  worked  by 
former  operators  by .  open  stopes  and 
which  caved  in  1892  to  the  400  level, 
and  in  1902  to  the  760  level,  recovery 
of  pillars  is  under  way.  The  section  is 
350  ft.  long. 

Rock  from  development  is  loaded 
into  1-ton  end-dump  cars  by  Eimco 
loaders.'  Mancha  locomotives  are  used 
on  the  two  haulage  levels  mentioned. 


Elsewhere  hand-tramming  is  practiced. 
Scrapers  are  used  intermittently  in 
some  development  work.  Water  is  han¬ 
dled  by  a  600-g.p.m.  Pomona  deep-well 
pump  discharging  into  a  sump  on  the 
700  level,  which  also  receives  that  from 
a  pump  on  the  800  level,  whence  it  is 
])umped  to  surface  by  two  500-g.p.m. 
I.-R.  centrifugal  pumps.  A  second 
pump  installation  consists  of  a  centrif¬ 
ugal  pump  which  delivers  water  from 
the  incline  winze  to  a  triplex  pump  on 
the  700  level,  this  in  turn  discharging 
into  a  surface  tank.  Ventilation  is 
natural.  Ore  hoisted  in  skips  through 
the  Mammoth  shaft  is  dumped  into  a 
circular  steel  bin  which  is  the  feed 
jioint  for  the  aerial  tram  that  leads  to 
the  crushing  plant  near  the  Mohawk 
shaft,  more  than  1,200  ft.  away.  The 
buckets  hold  400  lb.  each. 

At  the  Mohawk  and  New  Year 
mines,  which  exj>lore  some  portions  of 
the  Mammoth  vein,  activities  are  con¬ 
fined  to  development.  The  three-com¬ 
partment  Mohawk  shaft,  served  by  a 
100-hp.  double-drum  hoist  with  bal¬ 
anced  cages,  is  being  deepened,  and 
was  50  ft.  below  the  650  level  at  the 
time  of  my  visit.  Only  140  ft.  distant 
is  the  New  Year  shaft.  It  has  two  com¬ 
partments,  and  is  not  in  use  at  present. 
Water  in  the  Mohawk  shaft  and  drain¬ 
age  from  the  650  level,  corresponding 
in  elevation  to  the  800  level  in  the 
Mammoth  mine,  is  handled  by  an  I.-R. 
station  pump.  Ventilation  as  at  the 
Mammoth  mine  is  natural.  Total  water 
made  by  all  mines  ranges  from  600  to 
700  g.p.m.  With  oxidation  complete 
to  the  800  level  in  the  Mammoth  mine 
and  to  the  500  level  in  the  Mohawk 
mine,  aU  ore  sent  to  the  mill  is  oxidized. 
Mine  samples  are  taken  for  gold  only, 
which  is  the  main  value. 

Ore  received  at  the  mill  is  of  low 
grade,  hard,  and  besides  the  gold  con- 
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Fig.  1  .  .  .  Ganaral  layout  oi  tha  vain 
tystanu  and  tha  main  fault,  known  as  tha 
Mammoth,  in  rarticol  proiaction 

tains  commercial  quantities  of  lead,  sil¬ 
ver,  molybdenum,  and  vanadium.  Gold 
is  recovered  as  precipitate  from 
cyaniding  and  partly  in  concentrates 
produced  by  the  tabling  and  flotation. 
These  products  are  trucked  to  the 
near-by  smelter,  where  they  are  fused 
with  sodium  carbonate  and  lixiviated. 
Final  shipping  products  are  lead  bul¬ 
lion  containing  gold  and  silver,  and 
crude  salts  consisting  chiefly  of  sodium 
molybdate  and  vanadate.  Ore  treat¬ 
ment  is  shown  in  the  flowsheet  in  Fig. 
2.  As  will  be  seen,  two-stage  crushing, 
grinding  to  table  size,  tabling,  re¬ 
grinding  of  table  tailings,  flotation  of 
reground  table  tailings,  and  cyaniding 
of  flotation  tailings*are  involved.  Pres¬ 
ent  production  of  ore  is  about  560 
tons  a  day.  The  6-in.  mine-run  ore  is 
brought  to  the  500-ton  storage  bin  at 
the  crushing  plant  via  a  1,200  ft.  aerial 
tram  equipped  with  400-lb.  buckets 
and  is  crushed  to  in.  in  a  No.  4  Mc- 
Cully  gyratory,  followed  by  a  2x4-ft. 
Robins  screen  in  open  circuit  and 
fitted  with  steel  plates  containing  ^-in. 
round  holes.  Screen  oversize  is  re- 


Surfoc*  plant  at  th«  Mammoth 
(haft.  From  tho  (tool  bin  tho  ooriol 
tramway  buekots  aro  loadod 


A  gonoral  tiow  oi  tho  20-ton  smoltor 
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Concentrates 
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1.  500-ton  coarse-ore  bln 

2.  No.  4  McCully  crusher 

3.  2x4-ft.  Robins  screen 

4.  3-ft.  Symons  cone  crusher 
6.  Merrick  weiffhtometer 

6.  500-ton  flne-ore  bin 

7.  Bucket  elevator 

8.  l^eahy  screens 

9.  5xl0-ft.  Marcy  ball  mill 

11.  Cone  classifier 

12.  Wilfiey  tables 

13.  64%-ln.  Marcy  ball  mills 


.  6-ft.  Dorr  classifiers 
,  60-ft.  Dorr  thickener 
40-ft.  Dorr  thickener 
,  5-ft.  gold  conditioner 
,  No.  21  Denver  Sub-A  gold  roughers 
.  3x5-ft.  NasS  conditioner 
.  7x7-ft.  CuSOi  conditioner 
.  No.  18  Denver  Sub-A  cleaners 
.  No.  21  Denver  Sub-A  oxide  roughers 
,  No.  18  Denver  Sub-A  cleaners 
.  Dorr  bowl  classifier 
.  500-ton  sand-leaching  tanks 
.  Precipitation  plant  (Merrlll-Crowe) 


Flowsheet  oi  ore  treatment  in  the  Mammoth-St,  Anthony  mill 


Pouring  90-lb.  lead  pigs  at  the  smelter 

duced  to  i  in.  in  a  3-ft.  Symons  cone 
crusher.  This  product  and  screen  un¬ 
dersize  go  to  a  500-ton  bin. 

From  here  the  ore  is  elevated  to  two 
Leahy  screens,  the  oversize  going  to 
a  5xl0-ft.  Marcy  mill  in  closed  circuit, 
and  the  6-mesh  undersize  flowing  to  a 
St.  Joe  classifler.  The  overflow  from 
this  unit  passes  to  a  cone  classifier,  and 
the  sands  as  well  as  those  from  the 
cone  are  treated  on  six  Wilfley  tables. 
Slimes  from  the  cone  flow  to  two 
thickeners  at  the  head  of  flotation. 
Percentages  of  values  recovered  in  the 
table  concentrates  are  as  follows :  Lead, 
35;  molybdenum,  50;  vanadium,  35; 
silver,  10;  and  gold,  15.  Table  mid¬ 
dlings  are  returned  to  the  St.  Joe 
classifier,  and  the  tailings  are  directed 
to  the  regrind  section.  Here,  two  No. 
64}  Marcy  ball  mills  and  two  6-ft. 
Dorr  classifiers  are  available.  The  48- 
mesh  overflow  is  thickened  in  two  Dorr 
thickeners  before  entering  the  5-ft. 
gold  conditioner  at  the  head  of  the  six 
No.  21  Denver  Sub-A  gold  roughers. 
Thickener  overflow  is  pumped  to  the 
mill  water  supply  tanks.  Cleaning  of 
the  products  of  the  gold  roughers  is 
done  in  four  No.  18  Denver  Sub-A 
cells,  with  the  overflow  of  the  first 
three  rougher  cells  going  to  No.  1 
cleaner  and  that  of  the  last  three 
rougher  cells  to  No.  2  cleaner.  Ma¬ 
terial  produced  by  cleaner  Cells  2,  3, 
and  4  is  stepped  back  to  Cell  1  as 
shown.  Cleaner  tailings  are  returned 
to  the  conditioner,  and  rougher  tailings 
after  passing  successively  through  a 
3x5-ft.  conditioner  (Na»S)  and  a  7x7- 
ft.  conditioner  (CuSOi)  enter  Cell  1  of 
the  eight  No.  21  Denver  Sub-A  oxide 
roughers.  The  product  made  by  the 
first  four  rougher  cells  goes  to  Cell  2 
of  the  four-cell  No.  18  Denver  Sub-A 
cleaner  unit,  and  that  of  the  last  foui' 
rougher  cells  enters  Cell  3  of  the 
cleaner.  The  combined  overflow  from 
cleaner  Cells  3  and  4  is  stepped  back 
to  Cell  2,  and  that  from  Cell  2  to  Cell 
1,  which  produces  the  final  concentrate 
containing  the  following  percentages 
of  recoverable  values :  Lead,  35 ;  molyb¬ 
denum.  40;  vanadium,  35;  silver,  10; 
and  gold,  65.  Rougher  tailings  go  to  a 
large  bowl  classifier  making  a  sand- 
slime  separation  for  the  cyanide  sand- 
leaching  plant,  and  cleaner  tailings  are 
returned  to  the  3x5-ft.  conditioner. 
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Firing  end  of  llxl6-it.  reverberatory.  The  furnace  is  center-fed 
and  is  fired  with  a  light  fuel  oU 
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The  kinds  and  amounts  of  reagents 
used  per  ton  and  points  of  addition 
are  given  in  the  flowsheet.  Ratio  of 
concentration  is  40:1,  power  consump¬ 
tion  18  kw.-hr.  per  ton,  and  water  con¬ 
sumption  500  gal.  per  ton.  Table  con¬ 
centrates  and  flotation  concentrates 
are  trucked  to  the  nearby  smelter  for 
further  treatment. 

The  sand-leaching  plant  is  of 'con¬ 
ventional  design.  To  treat  the  plus- 


200-mesh  sands  separated  by  the  bowl 
classifier,  which  constitute  about  65 
percent  of  the  total  mill  tonnage,  there 
are  available  five  500-ton  leaching 
tanks.  Operation  is  on  a  six-day 
cycle — that  is,  filling,  leaching,  and 
removal  of  leached  sands.  Pregnant 
solution  is  treated  by  Merrill- Crowe 
precipitation.  Precipitates,  represent¬ 
ing  12  and  15  percent  of  the  gold  and 
silver  in  the  ore,  are  shipped  in  sealed 


cans  to  the  American  Metal  Co.,  Car¬ 
teret,  N.  J.  Leached  sands  and 
bowl  classifier  slimes  are  pumped  to 
the  tailings  pond. 

Capacity  of  the  smelter  is  about  20 
tons  per  day.  Operations  are  explained 
in  Fig.  3.  Smelting  is  done  in  a  llxl6- 
ft.  reverberatory  designed  for  center 
feeding,  and  equipped  with  three  low- 
pressure  burners  using  light  fuel  oil. 
Fuel  consumption  is  about  100  gal.  per 
ton.  A  typical  charge  is  made  up  of 
12  tons  table  concentrates,  12  tons  flo¬ 
tation  concentrates,  300  lb.  flue  dust, 
300  lb.  flake  lead,  1,440  lb.  coke,  and 
4,400  lb.  soda  ash.  Charges  are  fed  to 
the  furnace  at  30-min.  intervals.  Matte 
and  lead  in  the  form  of  90-lb.  pigs  are 
shipped  to  U.  S.  Metals  Refining  Co., 
Carteret,  N.  J.,  and  the  slag  containing 
the  molybdenum  and  vanadium  values 
goes  to  the  treatment  section  producing 
Na^MoOi-NagViO*  salt,  which  is 
shipped  in  bulk  in  box  cars  to  the 
Molybdenum  Corporation  of  America 
at  Washington,  Pa.  At  the  slag-treat¬ 
ment  plant  the  material  is  passed  over 
a  4-in.  steel  grizzly,  elevated  in  a 
1,500-lb.  skip  to  a  5-ton  bin,  and 
crushed  in  a  9xl2-in.  jaw  crusher.  The 
product  is  ground  in  a  3x6-ft.  rod  mill, 
the  discharge  passing  to  a  trommel. 
Oversize  or  flake  lead  goes  to  storage, 
whence  it  is  withdrawn  periodically  to 
make  up  furnace  charges,  and  the 
undersize  receive^  further  treatment  in 
a  12xl6-in.  Harz  jig.  Concentrates  are 
returned  to  the  flake-lead  pile  on  the 
charge  make-up  floor,  and  tailings  go 
to  four  8x8-ft.  agitators.  The  sludge 
flows  to  a  6x6-ft.  drum  filter,  with  the 
cake  going  to  the  residue  dump  and  the 
filtrate  passing  successively  to  a  weak- 
solution  tank,  spray-evaporator  tank, 
and  stock  tank  receiving  the  decant 
from  the  agitators.  From  the  stock 
tank  the  solution  flows  to  a  8-ft.  by 
8-in.  basket  Alter,  and  then  to  a  stock 
tank  feeding  the  evaporator  pans  pro¬ 
ducing  the  NatMoOg-NagViO,  salt. 
These  are  heated  by  the  reverberatory 
waste-heat  gases. 

Over-all  recoveries  are  as  follows: 
Gold  in  mill,  86  percent;  in  smelter, 
93  percent;  lead  in  mill  and  smelter, 
57  percent;  molybdenum  in  mill,  97 
percent;  in  smelter,  74  percent;  and 
vanadium,  in  mill  and  smelter,  27  per¬ 
cent.  Power  is  obtained  from  Coolidge 
dam.  Transformers  at  Tiger  step  the 
current  down  to  the  desired  voltages. 
Other  structures  include  repair  shops, 
change  house,  general  ofiSce,  warehouse, 
laboratory,  guest  house,  hospital,  and 
staff  dwellings.  J.  L.  Fozard  is  gen¬ 
eral  manager,  to  whom  thanks  are  due 
for  the  many  courtesies  shown  me  dur- 
ring  my  recent  visit  to  Tiger.  Members 
of  his  staff  include  Warren  Howes, 
mill  and  smelter  superintendent;  J.  A. 
Richards,  mine  superintendent;  E.  B. 
Daggett,  geologist ;  Clyde  Bilson, 
master  mechanic;  and  H.  J.  Nickolds, 
smelter  foreman.  Henry  C.  Carlisle, 
San  Francisco,  is  consulting  engineer. 
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Lead  and  Zinc  Ores  in  the  United  States 

Census  report  reveals  some  interesting  facts 


Basic  conditions  in  the 
lead-  and  zinc-ore  industries  of 
the  United  States  in  1939  have 
been  outlined  in  a  publication 
issued  by  the  Bureau  of  the  Census, 
revealing  a  number  of  interesting 
trends  and  characteristics.  Similar 
data  on  copper  were  reviewed  in  E.dtM. 
J.,  May,  1941. 

The  figures  given  in  the  accom¬ 
panying  text  and  tables  relate  to  mines 
and  mills  producing  ores  and  concen¬ 
trates  valued  chiefly  for  their  lead  or 
zinc  content.  It  is  estimated  that  these 
mines  and  mills  accounted  for  87  and 
91  percent,  respectively,  of  recoverable 
lead  and  zinc  contained  in  all  ores  and 
concentrates  produced  in  the  United 
States  in  the  year  reviewed.  The  re¬ 
mainders  were  produced  by  operations 
engaged  in  producing  ores  and  concen¬ 
trates  valued  chiefly  for  silver,  gold, 
copper,  fluorspar,  manganese,  and 
tungsten. 

The  number  of  producing  zinc  and 
lead  mines  declined  from  473  in  1919  to 
375  in  1929,  and  254  in  1939.  This 
reduction  resulted  largely  from  con¬ 
solidation  of  single  properties  into 
larger  operating  units,  e^austion  of 
ore  at  some  properties,  and  temporary 
suspension  duh  to  unfavorable  eco¬ 
nomic  conditions  at  others.  The  254 
mines  and  118  ore-dressing  mills  were 
operated  by  191  companies  and  pro¬ 
vided  employment  for  15,544  wage 
earners  and  1,470  salaried  workers. 

Average  recoverable  metal  content 
l)er  ton  ore  produced  at  lead  mines, 
and  sold  or  sent  to  smelters  or  ore- 
dressing  mills,  for  the  United  States 
as  a  whole,  was  83  lb.  of  lead  and  18  lb. 
of  zinc,  in  addition  to  substantial 
quantities  of  gold,  silver,  and  copper. 
In  southeast  Missouri  recoverable 
metal  (all  lead)  averaged  62  lb.;  in 
Idaho,  144  lb.  of  lead  and  60  lb.  of  zinc. 
Average  recoverable  metal  content  per 
ton  of  ore  produced  at  zinc  mines  and 
sold  or  sent  to  mills  or  smelters  was 
56  lb.  zinc,  7  lb.  lead,  and  some  gold, 
silver,  and  copper.  In  Oklahoma,  lead¬ 
ing  zinc-mining  State,  recoverable 
metal  per  ton  of  zinc  ore  was  32  lb. 
zinc  and  4  lb.  lead. 

Almost  all  of  the  ore  mined  at  lead 
and  zinc  mines  in  the  United  States  in 
1939  required  concentration  before 
smelting.  Of  the  total  of  16,263,000 
tons  of  ore  mined  (excluding  tail¬ 
ings),  only  190,000  was  direct-smelt¬ 
ing  ore — chiefly  from  mines  in  Utah 
and  Idaho.  Crude  ore  and  tailings 
concentrated  during  1939  at  lead  and 
zinc  mills  (including  custom  mills  that 
treated  some  ore  from  mines  that  were 
too  small  to  come  within  the  scope  of 


the  census  canvass  and  from  mines 
that  produced  ores  valued  chiefly  for 
metals  other  than  lead  or  zinc) 
amounted  to  23,998,000  short  tons,  of 
which  about  7,000,000  tons  was  tailings 
treated  at  zinc  mills  in  the  Tri-State 
district.  Of  the  ore  and  tailings 
treated,  1,960,000  tons,  or  8  percent, 
was  recovered  as  concentrates.  The 
ratio  of  concentration  for  lead  and  zinc 
mills  in  the  Mississippi  Valley  region 
was  considerably  lower  than  that  for 
other  regions,  averaging  about  4  per¬ 
cent,  compared  with  22  percent  in  the 
Western  and  Eastern  regions,  where 
the  ore  mined  was  of  higher  grade.  In 
each  of  the  regions,  the  ratio  of  concen¬ 
tration  was  slightly  higher  for  lead 
mills  than  for  zinc  mills.  The  average 
ratio  of  concentration  for  material 
treated  at  custom  lead  and  zinc  mills 
was  almost  13  percent,  compared  with 


7  i)ercent  at  other  lead  and  zinc  mills. 

Value  of  all  products  per  man-hour 
worked  by  wage  earners  at  lead-  and 
zinc-ore  operations  in  the  United 
States  in  1939  averaged  $1.94.  It  was 
$1.96  for  the  Mississippi  Valley  re¬ 
gion  ;  $2.73  in  southeast  Missouri ; 
$1.63  in  the  Tri-State  district;  and 
$1.52  in  Kentucky  and  Wisconsin. 
Average  for  the  Western  region  was 
$1.95;  for  the  Eastern  region,  $1.84. 
The  average  of  $2.24  per  man-hour  for 
lead  mines  and  mills  in  the  United 
States  was  about  31  percent  higher 
than  the  average  of  $1.71  for  zinc 
mines  and  mills.  Mining  of  a  ton  of 
crude  ore  at  lead  and  zinc  mines  in  the 
United  States  in  1939  required  an  aver¬ 
age  of  1.5  man-hours  of  wage-earner 
labor.  Concentration  of  a  ton  of  ore 
or  tailings  at  lead  or  zinc  mills  re¬ 
quired  an  additional  0.3  man-hour. 


Table  I — Principal  Statistics  for  the  Lead-Ore  and  2nc-Ore  Industries, 
United  States,  1939 


Lead 

Zinc 

Lead  and  Zinc 

Number  operating  companies . 

58 

140 

191 

Number  mines . 

68 

186 

254 

Number  mills . 

26 

92 

118 

Av.  number  wage  earners . 

6,889 

8.655 

13,544 

At.  hourly  earnings . 

80.71 

80.56 

80.62 

Wages . 

80,820,575 

810,226,679 

820,047,254 

Number  salaried  employees . 

676 

794 

1,470 

Salaries . 

$1,765,352 

81,881,683 

$3,647,035 

Recoverable  metal  content 

598,326,781 

122,316,870 

720,843,651 

Percent  total  recoverable  lead  reported 

by 

87.1 

934,266,616 

131,562,486 

1,065,829,102 

Percent  total  recoverable  ainc  reported 

by 

91.3 

Gold.  OS. . 

89,050 

29,888 

59,938 

Silver,  fine  os . 

9,300.732 

2,073,086 

11,282,818 

Copper,  lb . 

10,277,418 

1,133,081 

11,410,499 

A V.  number  equivalent  full  days  active . 

260 

230 

242 

Mines . 

260 

224 

249 

Mills . 

262 

246 

250 

Electric  energy  consumed,  thousand  kw.-hr. . .  . 

250,250 

248,512 

498,762 

Purchased . 

245,645 

204,062 

449,707 

Generated . 

4,605 

,  44,450 

49,055 

Horsepower  rating  of  power  equipment  per  wage 

earner . 

27.8 

17.4 

22.0 

Table  II — Power  Loading  Machines  Underground  in  Lead  and  Zinc 
Mines  in  the  United  States,  1939 

Shovel  Loaders 
requiring  a  minimum 
working  height  of  8  feet  Requiring  a 
or  leas  minimum 

Kind  of  Power  working  Scraper  Loaders  and  Slushers 
used  height  Kind  of  Power  Used 


Region  and  Kind  of  Mine 

Total 

EUec- 

tric 

Com¬ 

pressed 

air 

of  more 
than  8 
feet 

ToUl 

EUcectrio 

Com¬ 

pressed 

air 

United  States,  total . 

132 

85 

47 

4 

285 

202 

83 

Lead  mines . 

111 

84 

27 

1 

90 

42 

48 

Zinc  mines . 

21 

1 

20 

3 

195 

160 

35 

Mississippi  Valley  region,  total. . 

84 

84 

75 

70 

5 

Lead  mines . 

84 

84 

38 

38 

Zinc  mines . 

37 

32 

5 

Western  region,  total . 

38 

i 

37 

4 

92 

39 

53 

27 

27 

1 

52 

4 

43 

11 

1 

10 

3 

40 

35 

5 

Eastern  region . . 

19 

•  • 

10 

118 

93 

23 

46 
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Placer  Valuation  in  Alaska 


By  the  application  of  certain  factors,  adapted  from  prospecting  m  frozen 
ground  to  adjacent  thawed  ground,  under-runs  and  over-runs  arc  controlled 


L  C.  Doheny 

Fairbanks,  Alaska 


Throughout  the  interior  of 

Alaska  most  gold  placer  de¬ 
posits  are  in  places  where  the 
ground  is  permanently  frozen 
to  a  greater  depth  than  bedrock.  The 
ground  permanently  frozen  is  pros¬ 
pected  by  open  chum-drill  holes;  the 
volume  sampled  in  the  pay  horizon 
determines  the  value  of  the  ground  to 
be  mined.  In  the  earliest  prospecting 
of  frozen  ground  an  etfort  was  made 
to  adapt  the  Radford  and  Keystone 
factors,  which  are  on  the  area  basis,  to 
open  holes  in  frozen  ground.  Size  of 
bit  was  taken  as  the  determining  fac¬ 
tor  for  the  hole  area.  This  early  proved 
faulty.  With  later  development,  hole 
measurement  by  water  displacement 
demonstrated  that  bit  size  has  no  rela¬ 
tion  to  hole  area. 

Prospecting  in  frozen  virgin  ground 
has  been  reliable  to  an  astonishing  de¬ 
gree,  but  in  thawed  ground  the  recov¬ 
ery  over  estimate  is  seldom  100  percent. 
Though  an  over-run  is  always  welcome, 
it  shows  that  the  economic  limits  of 
the  mining  ground  have  every  proba¬ 
bility  of  being  incorrect ;  therefore, 
workable  ground  has  not  been  pre¬ 
pared  for  mining.  The  minable  ground, 
once  passed  by,  cannot  be  worked  sep¬ 
arately,  but  must  be  prepared  and 
mined  with  the  whole  body  or  not  at 


United  SUttee  OeoUffieal  Surveif 


Dog  teams  serre  the  Alaskan  miner  and  prospector  in  undertaking  his 
winter  work 


amount  of  seepage.  This  is  the  small 
amount  of  water  coming  into  the  hole 
from  near  the  surface,  at  the  junction 
of  permanent  frost  and  seasonal  thaw. 

It  will  be  noted  that  during  the 
initial  interval  the  seepage  was  3  in. 
The  next  step  is  to  pour  in  0.25  cu.ft. 
of  water  and  note  the  rise,  which  is 
15  in.  The  seepage  in  the  initial  10- 
minute  interval  is  then  taken  as  3/15 
XO.25  cu.ft.,  or  0.050  cu.ft. 

The  water  measurement  is  com¬ 
pleted,  adding  0.25  cu.ft.  of  water 
during  each  interval,  the  rise  being 
noted  each  time.  The  lower  end  of  the 
hose  into  which  the  water  is  poured 
must  be  kept  below  the  water  level  of 
the  column  being  filled,  to  avoid 
sloughing  of  gravel  in  the  upper  parts 
of  the  hole.  This  would  give  a  faulty 
volume  for  measurement.  The  most 
practical  way  to  prevent  such  slough¬ 
ing  is  to  use  ice  and  ice  water  during 
the  drilling  to  keep  the  temperature  of 
the  hole  at  32  deg.  F.  For  the  same 
reason,  ice  water  is  used  in  the  water 
measurement. 

Inasmuch  as  the  pay  horizon  has 
its  top  at  32  ft.,  as  stated,  the  water 
measurement  is  continued  at  intervals, 
as  recorded,  until  finally  one  of  the 
regular  additions  of  0.25  cu.ft.  of 
water  brings  the  total  height  of  the 
water  column  to  something  above 
32  ft.  Then  the  seepage  at  the  top  of 


Water  is  used  to  calibrate  this  vol¬ 
ume  bucket.  With  the  fact  as  a  basis 
that  1  cu.ft.  of  water  weighs  1,000  oz. 
avoirdupois,  one  ounce  will  be  1/1,000 
cu.ft.  Taking  0.005  or  0.010  cu.  ft.  at 
a  time,  we  note  the  displacement  in 
the  bucket  and  mark  it  inversely  on 
the  measuring  stick. 

To  measure  the  volume  of  the 
cleaned  cuttings  in  the  bucket,  the 
average  of  the  depths  on  two  opposite 
sides  of  the  bucket  is  taken.  This  is 
recorded  on  the  drill  log  under  “Meas¬ 
ured  Volume  Ix)ose.” 

Pay  Horizon — The  pay  horizon 
through  which  the  w’ater  measurement 
is  to  be  taken  is  selected  as  that  below 
32  ft.  and  down  to  and  including  41  ft. 
(as  recorded  under  ‘‘Depth  of  Pump¬ 
ing  or  Casing”  in  the  aforesaid  sample 
drill  log).  Part  of  the  gold  from  one 
drilling  and  pumping  operation  al¬ 
ways  tends  to  be  recovered  upon  sub¬ 
sequent  pumping.  Common  practice 
is  to  include  the  upper  horizon  showing 
only  a  few  colors  and  to  disregard 
the  lower  horizon  showing  the  same 
amount. 

Water  Measurement — Reference  is 
now  made  again  to  the  drill  log  in 
Fig.  1.  In  the  columns  to  the  right, 
and  reading  up  the  log,  are  the  records 
of  the  water  measurement.  Start  is 
made  at  the  bottom  of  the  hole,  the 
first  operation  being  to  determine  the 


By  applying  certain  factors,  adapted 
from  the  prospecting  in  frozen  ground 
to  the  adjacent  thawed  ground,  definite 
control  on  under-runs  and  over-runs 
is  established. 

Hole  in  Frozen  Ground:  Volume 
Measurement — Reference  to  the  sample 
drill  log  (Fig.  1)  for  a  hole  in  frozen 
ground,  which  gives  the  data  as  re¬ 
corded,  shows  that  the  column  headed 
“Measured  Volume  Loose”  records  the 
cubic-foot  measurement  to  the  nearest 
1/1,000.  This  is  a  measurement  of  the 
drill  cuttings  that  have  been  washed 
completely  free  of  all  clay  and* are 
ready  for  panning.  These  are  washed 
to  the  same  standard  that  will  be  used 
in  holes  in  thawed  ground. 

A  bucket  with  a  diameter  of  about 
6  in.  of  suitable  accuracy  for  measur¬ 
ing  volume  is  chosen.  This  size  will 
give  a  good  vertical  rise  for  measur¬ 
ing  where  the  volume  is  small. 
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the  hole  is  determined  for  a  second 
10-minute  interval  and  is  found  to  be 
2  in.  Interpolating  this  against  the 
column  size  adjoining,  there  are  2/13 
X  0.25=  0.035  cu.ft.  for  the  seepage  at 
the  top.  The  average  of  the  two  seep¬ 
ages,  top  and  bottom,  is  0.042  cu.ft. 
per  10  minutes. 

The  next  step  is  to  determine  the 
volume  in  the  pay  horizon.  The 
cumulative  volume  at  41  ft.  9  in.  was 
1.50  cu.ft.  This  is  9  in.  below  the 
bottom  of  the  pay  horizon,  so  9  in.  of 
this  part  of  the  column  is  subtracted 
or  9/13x0.25  cu.ft.,  or  0.173  cu.ft. 

At  the  top,  at  31  ft.  3  in.,  the  cor¬ 
rection  hack  to  32  ft.  is  9  in.  of  a 
12-in.  rise,  or  9/12x0.25=0.187  cu.ft. 
This  is  to  be  subtracted.  Now  the 
total  horizon  between  31  ft.  3  in.  to 
41  ft.  9  in.  has  a  volume  of  3.75—1.50, 
or  2.25  cu.ft.  From  this  last  volume 
are  taken  the  interpolations  at  top  and 
bottom — a  total  of  0.360  cu.ft.  The 
total  then  is  1.890  cu.ft.  of  water 
poured  into  the  pay  horizon,  but  the 
seepage  from  the  top  is  added  to  the 
water  measurement  during  the  time 
from  2:38  to  2:53,  or  15  minutes. 

For  a  10-minute  period  the  seepage 
averaged  0.042  cu.ft.  Multiplying 
0.042  by  1.5  (a  15-minute  period) 
gives  a  result  of  0.063  cu.ft.,  which  is 
added  to  the  total  volume  in  the  hori¬ 
zon,  or  1.953. 


Calculations.  The  value  is  then: 
Value/cu.yd.  = 

MilligramB  x  value  in  cents  per  mg. 
I  cu.ft 
27 

_  Mg.  X  cents  per  mg.  x  27 
Cu.ft. 


Substituting  we  get 

61  mg.  X  0.0966^x  27  ot  j  ,  j 
- r953 - =  81.4c/cu.yd. 

(fineness  of  gold  860=0.0966c/mg.) 

=  43.1c/cu.yd., 


9  (pay  horizon) 
17  (minmg  section) 


mining  section 


17 


43.1  =  27.  Ic/sq.ft.  on'bedrock 


The  total  solids  recovered  from  the 
pay  horizon,  or  the  clean,  slimed 
residue,  was  1.103  cu.ft;  and  the  total 
volume  sampled  in  the  same  horizon 

was  1.969  cu.ft.  Therefore,  = 


56.5  percent. 

The  “thawed”  hole  adjacent  to  this 
hole  was  drilled  with  6-in.  casing 
which  uses  a  7^-in.  shoe.  The  area  of 
a  7^-in.  shoe  is  taken  at  0.306  sq.ft. 
Therefore,  a  1-ft.  drive  should  recover 
the  solids  in  proportion  to  0.306x56.5 
percent =0.172  cu.ft.  per  average  linear 
foot  of  drilling  in  the  pay  horizon. 


Column  Corrections  —  The  water 
measurement  shows  there  are  “bellies” 
and  throats  in  a  hole  in  frozen  ground. 
Often  the  loosest  layers  that  show  the 
larger  volumes  contain  more  gold.  It 
is  never  exactly  known  that  the  bellies 
attain  their  full  size  at  the  time  that 
particular  horizon  is  being  drilled. 
Often  the  boxes  on  the  drill  stem 
cause  sloughing  5  to  6  ft.  above  the 
actual  prospecting  depth.  In  this  case 
the  gold  and  cuttings  are  recovered  at 
an  horizon  lower  than  the  one  in  which 
they  occur. 

Placer  engineers  are  not  in  agree¬ 
ment  on  any  one  method  of  calculating 
corrections  for  bellies  and  throats  in 
the  pay  horizon.  It  has  been  found 
inaccurate  to  cut  down  the  former  to 
average  and  to  make  a  deduction  in 
the  gold  recovered. 

Hole  in  Thawed  Ground — Over-runs 
and  Under-runs — In  drilling  thawed 
ground  there  are  two  opposite  cases. 
Both  can  give  the  value  incorrectly. 
The  first  extreme  case  is  where  there  is 
loose,  thawed  ground  with  an  excessive 
void  space.  The  best  example  of  this 
would  be  loose,  rocky,  dredge  tailings 
entirely  lacking  the  finer  sizes.  A  regu¬ 
lar  drive  of  the  casing  shows  a  normal 
core.  But  when  the  rocks  are  drilled 
to  the  size  that  will  allow  the  bit  to 
register  at  the  depth  of  the  shoe  face, 
the  void  space  in  the  tailings  has 
found  room  for  the  drill  cuttings  from 
above.  The  chum-drill  action  tends 
to  pound  the  gravel  down  through  the 
shoe.  The  result  is  that,  in  the  loose 
ground,  the  pump  is  able  to  get  little 
or  no  recovery. 

The  other  extreme  is  encountered 
when  a  drill  hole  breaks  through  frost 
into  the  thawed  pay  horizon,  or 
through  a  tight  layer  into  a  zone  of 
artesian  pressure.  In  this  case  an  ex¬ 
cess  core  is  pushed  up  into  the  casing. 
Formerly  the  excess  core  was  cor¬ 
rected  to  a  normal  one.  This  was 
found  unsatisfactory,  as  there  was  no 
check  on  how  much  additional  gravel 
came  into  the  casing  while  drilling  and 
pumping  the  excess  core.  The  hydro¬ 
static  pressure  below  might  or  might 
not  have  added  more  gravel  before 
that  particular  horizon  was  passed. 
The  over-run  is  found  with  a  surpris¬ 
ingly  high  accuracy  by  using  the 
volumetric  check  on  the  cleaned  solid 
residue. 

Calculation — Referring  to  the  sam¬ 
ple  log  for  drilling  in  thawed  ground 
the  pay  horizon  is  taken  at  10  to  17  ft. 
The  loose  volumes  of  cleaned  solids 
in  this  horizon  total  1.226  cu.ft.  Then 
deducting  the  night  cap,  which  was 
the  protection  against  salting,  the  re¬ 
mainder  is  1.126  cu.ft. 

From  the  hole  in  frozen  ground  the 
cleaned  solids  should  have  been  0.172 
cu.ft.  for  the  average  foot  through  the 
pay  horizon,  or  7x0.172=1.204  cu.ft. 
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Mica-Bearing  Pegmatites 

In  Spnice  Pine  District,  North  Carolina 


1 126 

This(— =  93.4  percent)  shows  a 

slight  under-run.  The  74  mg.  of  gold 
are  corrected  to  100  percent  or  79  mg. 
The  calculations  are  then  similar  to 
those  for  a  hole  in  frozen  ground. 

In  the  case  of  an  over-run  of  cleaned 
solids,  the  excess  would  be  found  and 
the  recovered  milligrams  would  be  cut 
down  proportionately. 

To  make  a  correction  for  an  over¬ 
run  or  under-run  in  any  particular 
horizon  is  an  art.  The  most  experi¬ 
enced  engineers  make  these  interpreta¬ 
tions,  but  they  consider  the  possibility 
that  the  gold  might  be  recovered  at  a 
lower  horizon  than  its  natural  occur¬ 
rence  in  the  thawed  gravel.  There  is 
always  the  possibility  that  an  artesian 
pressure  will  blow  more  of  the  lighter 
gravel  into  the  casing  than  of  the 
heavier  black  sand  and  gold,  which 
remain  at  the  bottom  of  the  hole  or 
below  it. 

It  is  highly  probable  that  the  deeper 
drilling  section  below  the  pressure 
horizon  contains  gold  from  the  upper 
loose  gravel  that  settles  ahead  of  the 
drill  shoe,  and  is  recovered  when  a 
tighter  layer  such  as  the  top  of  bed¬ 
rock  is  reached.  By  using  lead  shot, 
short  pieces  of  copper  wire,  and  simi¬ 
lar  material,  it  was  found  that  only  a 
partial  recovery  can  be  expected 
through  the  loose  gravels;  but  fre¬ 
quently  up  to  80  percent  of  the  shot 
has  been  recovered  when  the  shoe 
reached  bedrock  or  a  tighter  layer. 

Also,  it  must  be  remembered  that 
the  percent  of  solids  can  change  from 
the  center  of  a  pay  streak  to  its  sides. 
There  is  also  the  probability  of  a 
change  longitudinally  in  the  same  pay 
streak.  Thus  the  factor  should  be 
taken  from  the  nearest  holes  in  frozen 
ground  and  applied  to  the  nearest 
thawed  areas. 

Application  —  Calculations  of  the 
over-runs  and  under-runs  from  placer 
drilling,  based  on  the  cleaned,  slimed 
solids  factor,  have  given  recoveries 
that  check  with  the  estimates  to  a 
much  happier  degree  than  by  former 
methods.  The  valuation  from  the 
cleaned  solids  factor  has  been  between 
80  and  120  percent  compared  to  the 
Radford  and  Keystone  factors,  which 
have  seldom  shown  the  recovery-esti¬ 
mate  at  100  percent  and  have  been  in 
disagreement  25  to  500  percent. 

The  first  question  to  arise  is:  How 
can  this  different  method  be  applied 
where  there  is  no  frozen  ground  from 
which  a  constant  can  be  derived?  The 
answer  is:  If  the  project  warrants  the 
expenditure,  the  ground  could  be 
frozen  artificially  and  kept  frozen 
while  an  open  hole  is  drilled.  This 
method  would  be  much  cheaper  than 
sinking  shafts  and  would  also  elimi¬ 
nate  the  errors  that  come  with  wet 
shaft  sinking. 


Fiq.  2  .  .  .  Port  of  o  fiold  log  kopt  for 
a  hot*  drilled  in  thowed  ground.  Ae  in 
Fig.  1,  the  upper  and  lower  parts  hore 
been  omitted 


The  mica  deposits  of  the 

Spruce  Pine  district,  western 
North  Carolina,  have  been  ex¬ 
amined  by  T.  L.  Kesler  and  J.  C. 
Olson,  geologists,  as  a  part  of  the  in¬ 
vestigation  of  domestic  deposits  of 
strategic  minerals'  by  the  Geological 
Survey,  U.  S.  Department  of  the  In¬ 
terior.  The  examination  was  prompted 
by  the  current  demand  for  sheet  mica 
of  highest  quality  for  radio  equipment, 
airplane  spark  plugs,  transformers, 
and  generators.  Most  of  the  mica  used 
for  these  purposes  heretofore  has  been 
imported,  principally  from  India. 

In  the  Spruce  Pine  district,  mica 
and  feldspar  have  been  mined  from 
more  than  500  pegmatite  bodies,  which 
are  distributed  over  an  area  of  250 
sq.mi.  The  pegmatite  bodies,  some  of 
which  are  more  than  a  hundred  feet 
thick,  are  most  closely  associated  with 
a  variety  of  granite  called  alaskite 
and  occur  both  in  the  alaskite  and  in 
adjacent  metamorphic  rocks.  Mica  in 
commercial  quantities  commonly  is 
localized  in  shoots,  called  “streaks,” 
within  the  pegmatite  bodies.  The  shoots 
are  irregular  in  shape,  and  the  mica 
crystals,  called  “blocks,”  are  distributed 
unevenly  in  them.  No  adequate  method 
of  prospecting  in  advance  of  mining 
has  been  developed. 

At  least  16,600,000  lb.  of  sheet  and 
punch  mica  have  been  shipped  from 
this  district  since  1868,  when  mica 
mining  began.  It  is  estimated  that  the 
part  of  this  output  classed  as  domestic 
clear-sheet  mica  averaged  about  45,000 


lb.  per  year  during  the  period  1924-40. 
Analysis  of  the  recorded  past  and 
present  output  of  131  mines  indicates 
that  a  considerable  proportion  of  the 
mica  probably  was  equivalent  for  com¬ 
mercial  purposes  to  the  higher  grades 
of  imported  mica,  although  it  is  im¬ 
possible  to  trace  all  uses  to  which 
mica  from  the  Spruce  Pine  district 
has  been  put.  It  is  concluded  that  a 
more  systematic  planning  of  mica 
mining  in  the  district  as  a  whole  could 
easily  raise  the  output  of  relatively 
clear  sheet  mica  to  90,000  lb.  per  year, 
and  perhaps  to  several  times  this 
amount. 

Among  the  properties  affecting  the 
usefulness  of  mica  is  the  so-called 
power  factor,  or  the  loss  of  electrical 
energy  in  films  used  as  the  dielectric 
in  condensers.  Through  a  cooperative 
arrangement,  E.  L.  Hall,  of  the  Na¬ 
tional  Bureau  of  Standards,  mads 
careful  measurements  of  the  power 
factors  of  196  samples  of  sheet  mica 
obtained  by  the  Geological  Survey 
from  109  mica  mines  and  15  feldspar 
mines.  Samples  from  71  mines  in  the 
group  were  found  to  have  power  fac¬ 
tors  within  the  limits  allowed  for  mica 
used  in  radio-transmitter  condensers. 
Samples  from  ten  mica  mines  in 
North  Carolina,  six  of  them  from  mines 
in  the  Spruce  Pine  district,  were  sub¬ 
mitted  to  two  commercial  users  for 
tests  to  determine  their  utility  in  con¬ 
densers.  The  tests  showed  that  the 
mica  in  eight  of  the  ten  samples  was 
suitable  for  used  in  condensers. 
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A  Process  for  Utilizing 
Low-Grade  Chrome  Ores 


Electrothermic  fusion  with  lime  increases  the  chromium-to-iron  ratio 
and  yields  concentrates  suitable  for  production  of  standard  ferrochromium 


S  A  STEP  in  the  direction 

/  \  of  utilizing  the  low-grade 
chromium  ores  of  the  United 
^  ^  States  and  Canada,  the 

Chromium  Mining  &  Smelting  Corp., 
Sault  Ste.  Marie,  Ont.,  Canada,  has 
produced  a  high  chromium-iron  ratio 
concentrate,  known  as  Chrom-X,  suit¬ 
able  for  the  production  of  standard 
ferrochromium. 

The  process  is  described  by  Marvin 
J.  Udy  in  the  July,  1941,  issue  of 
Metals  and  Allans,  from  which  the  fol¬ 
lowing  excerpt  is  taken: 

United  States  and  Canada  have 
chrome  ore  deposits,  but  for  the  most 
part  the  ratio  of  chromium  to  iron  is 
low  and  the  standard  grade  of  ferro¬ 
chromium  cannot  be  made  from  them. 
Any  solution  to  the  problem  of  using 
domestic  low-ratio  ores  must  be  one 
that  will  produce  at  least  a  68  to  70 
percent  ferrochromium  or  new  prod¬ 
ucts  which  are  at  least  equivalent  in 
cost  and  in  performance  to  the  stand¬ 
ard  ferrochromium.  In  our  develop¬ 
ment  we  have  fortunately  been  able  to 
meet  these  requirements  and  have 
solved  the  problem  in  such  a  manner 
that  we  are  able  to  produce  concen¬ 
trates  of  high  ratio  suitable  for  pro¬ 
duction  of  standard  ferrochromium,  or 
Chrom-X. 

To  produce  concentrates  of  high 
ratio  for  the  manufacture  of  ferro¬ 
chromium  a  beneticiation  is  required  to 
remove  some  of  the  iron  and  increase 
the  chromium-to-iron  ratio.  This 
change  of  chromium-to-iron  ratio  is 
accomplished  by  fusing  the  ore  or  con¬ 
centrate  with  lime  and  reducing  the 
iron  with  part  of  the  chromium,  or  by 
fusion  of  the  ore  with  lime  to  replace 
the  iron  and  part  of  the  alumina  from 
the  chromite  and  then  concentrating  by 
water  to  remove  the  altered  chromite 
of  high  chromium  to  iron  ratio. 

All  chrome  ores  consist  of  a  chro¬ 
mite  and  a  silicate.  The  chromite 
is  chiefly  FeO.CrtO,,  with  replace¬ 
ment  of  the  FeO  by  MgO  and  the 
Cr,0,  by  A1,0».  The  silicate  portion 
may  vary  considerably  in  composition. 
On  the  addition  of  lime  it  appears  that 
MgO  in  the  silicate  is  replaced,  and 
in  turn  the  MgO  replaces  FeO  in  the 
chromite.  Increasing  portions  of  lime 
then  replace  the  FeO  in  the  chromite 
and  the  AltO«  and  Anally  there  is  a 
comj)lete  decomposition  of  the  chro¬ 


mite.  If  the  quantity  of  lime  is  con¬ 
trolled  so  that  complete  decomposition 
is  not  reached,  there  results  a 
constituent  approaching  magnesium 
chromite  (MgO.Cr,0,),  which  crystal¬ 
lizes  as  an  altered  chromite  of  higher 
specific  gravity  than  the  original 
chromite  of  the  ore  and  can  be  readily 
concentrated  from  the  silicate  portion 
by  water  concentration.  This  concen¬ 
trate  may  have  a  chromium-to-iron 
ratio  of  8  to  1  or  more,  and  after  acid 
treatment  as  much  as  50  to  1.  To 
produce  ferrochromium  of  70  percent 
grade  this  concentrate  is  simply  used 
to  sweeten  a  portion  of  the  low-ratio 
ore  to  a  3  to  1  ratio  or  better,  and 
then  smelted  by  standard  methods. 
The  economic  success  of  this  method 
of  concentration  requires  cheap  power 
and  other  favorable  economic  factors. 

From  the  standpoint  of  ferrochrom¬ 
ium  of  standard  grade,  this  method  of 
concentration  gives  satisfactory  and 
wonomical  results.  From  the  stand- 
j>oint  of  Chrom-X,  whether  this  con¬ 
centration  is  necessary  or  desirable  de¬ 
pends  upon  any  given  set  of  economic 
conditions.  It  is  a  method  which  can 
in  some  cases  be  used  to  advantage  at 
the  source  of  ore  to  save  transporta¬ 
tion  charges  and,  carried  out  at  such 
point,  can  produce  high-grade  concen¬ 
trates  in  competition  with  the  high- 
grade  ores  even  in  peace  times. 

To  produce  Chrom-X  a  direct  re¬ 
duction  of  the  ore  or  concentrate  is 
made  in  an  electric  furnace  with  coke 
to  produce  a  chromium-iron  metal  of 
8  to  10  percent  C  and  up  to  5  percent 
Si.  High-carbon  Chrom-X  is  made 
up  of  this  metal  mixed  with  sodium 
nitrate  or  other  oxidizing  agent  such 
as  sodium  or  calcium  chromate  in 
sufficient  quantity  to  oxidize  practi¬ 
cally  all  of  the  silicon  and  part  of  the 
carbon.  It  is  then  briqueted  and 
heated  to  bond  it  into  a  solid  mass. 
The  oxidizing  agent  forms  the  bond. 
Due  to  the  fineness  of  the  material  and 
the  thorough  mixing,  the  product  is 
uniform  in  composition. 

Low-carbon  Chrom-X  is  a  com¬ 
pounded  mixture  of  silicon  or  an  alloy 
of  silicon  of  very  low  carbon  content 
(0.01  to  0.02  percent)  and  a  mixture 
of  the  oxides  of  chromium  and  iron 
in  chemical  combination  with  lime. 
These  oxides  are  made  by  oxidizing 
chromium-iron  metal  containing  8  to 


10  percent  C  with  lime  at  a  high 
temperature  and  so  controlling  the 
operation  as  to  get  about  50  percent 
of  the  chromium  as  Cr,0,  and  about 
50  percent  as  CrO,.  These  ratios  may 
be  varied  to  produce  the  correct 
amount  of  heat  such  that,  when  the 
Chrom-X  reacts  on  the  steel  bath,  it 
neither  chills  nor  overheats  the  steel. 
The  oxides  and  the  silicon  are  ground 
together  to  minus  100  mesh  and  bagged 
for  shipment  or  moistened  and 
briqueted  and  heated  to  bond  and  form 
a  solid  brick.  The  silicon  is  present 
in  about  10  percent  excess  over  that 
required  to  reduce  the  oxides  of  iron 
and  chromium.  Carbon  content  is 
very  low  and  will  be  of  the  order  of 
0.02  percent  or  less. 

The  company  has  reached  a  stage  in 
its  development  far  beyond  the  ex¬ 
perimental.  It  has  a  plant  in  opera¬ 
tion  at  Sault  Ste.  Marie,  Ontario,  with 
total  capacity  of  24,000  kw.  and  it 
contemplates  the  enlargement  of  this 
plant  to  meet  the  increased  demands 
in  Canada  and  England.  The  com¬ 
pany  further  plans  the  building  of  a 
plant  in  the  United  States.  Both 
jjlants  will  be  able  to  operate  on 
domestic  or  imported  ores. 

The  principle  applied  in  the  manu¬ 
facture  of  Chrom-X — namely,  that  of 
using  the  heat  of  combustion  of  silicon 
and  carbon  to  melt  metals  and  other 
materials — is  capable  of  application  to 
iron,  manganese,  silicon,  vanadium, 
tungsten,  nickel,  copper,  and  other 
metals.  It  is  the  intention  ultimately 
to  produce  all  the  alloys  in  form 
similar  to  Chrom-X.  The  whole  scheme 
of  metallurgy  involved  in  the  use  of 
low-grade  chrome  ores  and  the  result¬ 
ing  products  and  their  uses  have  been 
the  subject  of  a  broad  group  of  patent 
api)lications  throughout  the  world,  a 
number  of  which  have  been  already 
granted  and  others  will  issue  shortly. 

The  results  of  five  years  of  research 
and  endeavor  to  develop  methods  of 
using  low-grade  domestic  ores  or  low- 
grade  imported  ores  have  developed 
an  economically  commercial  process 
for  producing  (1)  Chrom-X,  (2)  a 
concentrate  from  which  Chrom-X  or 
standard  ferrochromium  can  be  made, 
and  (3)  a  process  which  is  being  ex¬ 
panded  to  the  use  of  iron,  manganese, 
silicon,  vanadium,  tungsten,  nickel, 
copper,  and  the  other  alloying  metals. 
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Southern  Phosphate’s 
Electric  Load  Now  6,500  Hp. 


Including  a.  new  recovery  plant,  this  Florida  producer 
ts  using  200  electric  motors  ranging  up  to  750  hp.  each 


Tranalonnar  ccqKicity  at  Southarn  Phosphota's  San  Gully  lubslatioa  U  5,000  kra. 


J.  H.  Edwards 

Electrical  Editor 


STRIP  MINING,  washing,  con¬ 
centrating,  and  drying  of  phos¬ 
phate  rock  in  the  pebble  field 
of  Florida  requires  a  large 
amount  of  electric  power — on  the  order 
of  40  kw.hr.  per  ton  of  finished  prod¬ 
uct.  For  the  most  part  the  larger  opera¬ 
tions  of  the  district  are  100  percent 
electrified.  Through  the  courtesy  of 
Chester  A.  Fulton,  president  of  the 
Southern  Phosphate  Corp.,  one  of  the 
operating  companies,  and  E.  A.  Pierce, 
vice  president  and  manager,  I  am  able 
to  present  here  the  results  of  an  edi¬ 
torial  survey  of  the  electrical  distribu¬ 
tion  and  power  applications  at  the 
company’s  mines  and  plants. 

This  company,  which  has  its  operat¬ 
ing  office  at  Bartow,  is  now  producing 
at  the  rate  of  600,000  tons  per  year. 
The  output  is  derived  from  one  mine 
known  as  the  San  Gully,  which  has  a 
washer  and  a  concentrator,  and  from 
a  new  reclamation  plant,  the  Pauway, 
which  works  tailings  from  an  earlier 
operation  and  replaces  an  old  plant  at 
Standard  that  was  shut  down  last 
June.  Concentrates  from  the  two 
plants  are  dried  at  a  third  plant,  at 
Ridgewood,  where  part  of  the  output 
is  also  calcined.  Common-carrier  rail¬ 
road  haulage  is  used  over  the  9  miles 
from  San  Gully  to  Ridgewood  and 
over  the  20  miles  from  Pauway  to 
Ridgewood.  Save  for  this  haulage  all 
the  other  operations  of  mining,  han¬ 
dling,  concentrating,  and  drying  are 
powered  by  electricity. 

Mining  consists  of  removing  15  to 
20  ft.  of  soft  overburden  with  a  Bucy- 
rus-Erie  No.  320B  electric  dragline 
having  a  138-ft.  boom  and  a  9i-yd. 
alloy-steel  bucket  and  then  hydraulick- 
ing  the  12-ft.  bed  of  matrix  with  guns 
having  2i-in.  tips  and  operated  at  200- 
lb.  pressure.  The  matrix  is  pumped 
1^  miles  to  the  plant.  Power  for  the 
entire  San  Gully  operation,  including 
mining,  transporting  matrix,  washing, 
and  concentrating,  is  39  kw.-hr.  per 
ton.  The  drying  and  calcining  plant  at 
Ridgewood  uses  1.33  kw.-hr.  per  ton. 

Southern  Phosphate  purchases  ail  its 
power  at  33,000  v.  from  the  Tampa 
Electric  Co.  The  distribution  lines 


carrying  this  voltage  run  from  a  cen¬ 
tral  metering  point  at  Mulberry  and 
are  owned  and  maintained  by  the 
power  company,  the  total  mileage  to 
the  active  plants  being  28.5.  Three 
transformer  substations  reducing  from 
33,000  to  2,300  v.  belong  to  the  mining 
company  which  maintains  them.  A 
power  factor  of  90  percent  is  secured 
by  using  on  the  system  three  syn¬ 
chronous  motors  of  1,335  aggregate 
horsepower.  In  comparison,  the  con¬ 
nected  horsepower  of  induction  motors 
is  5,113.  Non-inductive  loads  such  as 
that  of  lighting  are  relatively  small. 
In  the  concentrator  at  Pauway  the 
illumination  is  by  fluorescent  units  of 
high  eflBciency. 

Alternating-current  substations  re¬ 
ducing  from  33,000  to  2,300  v.  at  the 
three  properties  are  in  each  case  the 
outside  type  with  steel  structures  and 
having  G.E.  transformers  set  on 
ground  platforms.  At  San  Gully  a 
5,000-kva.  substation  150  ft.  from  the 
washer,  100  ft.  from  the  hydraulic 
plant,  and  1^  miles  from  the  pit  con¬ 
sists  of  three  1,000-kva.  and  three  667- 
kva.  transformers.  At  Pauway,  a  sub¬ 
station  1,000  ft.  from  the  plant  has 
three  500-kva.  units.  At  the  Ridge¬ 
wood  drying  and  calcining  plant,  a 
substation  600  ft.  from  that  plant  and 


within  150  ft.  of  the  central  machine 
shop  and  laboratory  has  three  200-kva. 
transformers  for  plant  power  and 
three  50-kva.  for  the  laboratory  and 
machine  shop. 

Lightning,  according  to  Alexander 
(Monthly  Weather  Review,  May, 
1935),  occurs  more  frequently  in  the 
area  including  Tampa  and  Lakeland 
than  in  any  other  section  of  the  United 
States.  In  addition  to  the  liberal  use 
of  arresters,  a  practice  of  the  Southern 
Phosphate  Corp.  which  is  believed  to 
have  reduced  lightning  difficulties  is 
the  use  of  undergp'ound  2,300-v.  feeders 
from  transformer  substations  to  plant 
loads.  These  are  rubber-covered  and 
braided  cables  in  rigid  galvanized  steel 
conduit.  Experience  indicates  that 
these  underground  runs  in  metal  con¬ 
duit  choke  off  to  some  extent  the  trans¬ 
mission  of  lightning  surges  to  plant 
motors.  Safety  and  appearance  are 
also  improved  by  these  conduit  en¬ 
trances  to  the  plants. 

At  the  San  Gully  substation,  even 
the  No.  4/0  2,300-v.  line  feeding  the 
mine  is  underground  for  the  first  225 
ft.,  which  is  across  the  highway  to  the 
beginning  of  a  pole  line.  Beyond  a 
point  where  No.  1  booster  pump  is  fed, 
the  pole-line  wire  size  is  dropped  to 
1/0.  To  operate  the  dragline,  which  is 
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From  tho  polo  lino  in  tho  iorogiound  tho  2,300-t.  powor  ontoro  Pouway  plant  yia 
an  undorqround  conduit.  Tho  oubitotion  stopping  down  from  33,000  to  2,300  ▼.  is 
1,000  H.  distant 


caterpillar  mounted  and  has  Ward 
Leonard  control  with  a  435-kva.  0.8- 
power-factor  synchronous  motor,  a 
trailing  cable  circuit  1,250  ft.  long  is 
attached  directly  to  the  end  of  the 
pole  line  with  Kearney  hot-wire  clips. 
This  trailing  circuit  consists  of  three 
single-conductor  No.  1/0  Rome-General 
eables,  rubber-insulated  for  5,000  v. 
and  covered  with  hard  loom  jacketing. 


The  cables  are  paid  out  from  a  man¬ 
ually  wound  reel  mounted  under  the 
main  frame  of  the  dragline.  Rollers  on 
a  cross  member  serve  to  guide  the 
cables  and  protect  them  from  wear. 

Secondaries  of  the  33,000-  to  2,300-v. 
transformers  supplying  the  dragline, 
pumps  and  plants  are  connected  delta. 
Thus  the  distribution  is  operated  with¬ 
out  a  power  ground  connection  and 


without  ground  conductors  being  in¬ 
cluded  in  the  pole  lines  and  trailing 
cable.  Electricians  take  action  immedi¬ 
ately  to  clear  a  conductor  or  machine 
of  a  ground  if  one  appears.  This  con¬ 
tingency  is  indicated  by  the  dimming 
or  going  out  of  a  lamp  and  the  bright¬ 
ening  of  two  others. 

These  ground-detecting  lamps  are 
mounted  in  plain  sight  at  the  substa¬ 
tion  and  are  connected  separately 
across  the  secondaries  of  instrument 
transformers  the  primaries  of  which 
aire  connected  Y  and  have  their  com¬ 
mon  or  neutral  point  grounded  (for 
further  details  see  p.  63). 

The  pit  pump  and  two  boosters 
which  transport  matrix  1^  miles  to  the 
washer  are  duplicates.  Pumps  are 
12-in.  heavy-duty  sand  type  made  by 
the  Georgia  Iron  Works  and  the  motors 
General  Electric  300-hp.  2,300-v.  with 
rotor-resistance  speed  control.  At  San 
Gully  several  150-hp.  pumping  units 
are  engaged  in  reclaiming  old  tailings. 

A  Peerless  turbine  pump  in  a  deep- 
well  used  when  rains  fail  to  supply 
suflBcient  surface  water  for  the  San 
Gully  operations  is  driven  by  a  100-hp. 
General  Electric  Type  FT  motor 


Electric  Motor  Data,  Southern  Phosphate  Corp. 

(Fractional  Horsepower  SUee  Not  Included) 


San  Gully  mine  and  plant  .  -  No 

Dragline  .  1 

Hydraulic  station .  5 

Pit  and  booster  pumps .  3 

Reclamation  pumps .  5 

Deep  well  pump .  1 

Washer  .  26 

Concentrator  . 53 

Pan  way  concentrator .  51 

Ridgewood  drying  plant .  37 

Shops  and  laboratory .  Ig 


All  Types 
-  No.  Conn.  Hp. 
1  435 


100-Hp.  and 
Larger  Sizes 
No.  Conn.  Hp. 
1  435 


2,300-V. 
(Note  1) 

No.  Conn.  Hp. 


Synchronous 
No.  Conn.  Hp. 


Wound  Rotor 
No.  Conn.  Hp. 
0 
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Grand  totals .  200 

Note  1 :  All  other  motors  operate  on  220  v. 


6,448 


4,785 


5,895 


1,335 


2,120 


RoUers  lor  single-conductor  trailing  cable* 
on  the  dragline.  Back  oi  W.  W.  Faulkner, 
chiei  electrician,  hongs  an  insulated  hook 
lor  moring  cables 


Conduits  entering  the  ground  from  three 
FK35  orerload  circuit  breakers  at  Son 
GuUy  substotion  feed  the  dragline,  pit, 
hydraulic  station  and  concentrator 


Dragiine  trailing  cables  attached  directly 
to  the  line  with  hot  wire  ciomps  supply 
power  to  a  Bucyrus-Eri*  No.  320B,  9V^ 
cu.yd.  electric  dragline 


started  by  a  CR-1034  manual  compen¬ 
sator. 

Water  at  200-lb.  pressure  for  three 
hydraulic  giants  which  mine  matrix  is 
pumped  by  one  hydraulic  station  close 
to  the  washer  and  concentrator.  It  is 
supplied  by  one  pumping  unit  made  by 
Allis-Chalmers  and  consisting  of  a 
5,000-g.p.m.  475-ft.  head  centrifugal 
pump  driven  by  a  750-hp.  2,300-v.  syn¬ 
chronous  motor  designed  for  unity 
power  factor.  The  third  synchronous 
motor,  one  which  is  rated  150  hp.  0.8 
power  factor,  is  at  Pauway  reclama¬ 
tion  plant  and  it  likewise  was  made  by 
Allis-Chalmers  and  drives  a  2,000- 
g.p.m.  pump  for  mining  the  tailings. 

From  the  accompanying  table  giving 
numbers  of  motors  and  total  connected 
horsepower  it  will  be  observed  that  of 
the  200  motors  42  are  operated  at 
2,300  V.  but  that  the  combined  horse¬ 
power  of  the  42  is  5,895,  which  is  93 
percent  of  the  total  connected  load. 

Motor  sizes  average  32^  hp.  and  the 
20  motors  of  100  hp.  or  above  total 
4,785  hp.  A  larger  proportion  of  the 
motors  are  ball-bearing  at  the  Ridge¬ 
wood  plant  than  at  the  others:  17  out 
of  37.  At  Pauway  the  following  motors 
have  ball  bearings:  one  125-hp.,  one 
100-hp.,  two  50-,  one  30-,  two  10-,  one 
7^-  and  two  5-hp.  For  the  most  part 
General  Electric  motors  are  used  at  all 
operations.  At  San  Gully,  for  in¬ 
stance,  all  of  the  88  motors  are  of  that 
make  excepting  that  four  of  the  five 
in  the  hydraulic  plant  are  Allis- 
Chalmers. 

Excepting  a  limited  amount  of 
“Busduct,”  all  wiring  runs  in  the  plants 
are  protected  in  rigid,  steel  galvanized 
conduit.  The  wires  in  the  conduits 
carrying  2,300-v.  power  are  rubber- 
insulated  for  5,000  V.  and  have  single 
braid.  As  a  rule,  wires  larger  than 
Underwriter’s  code  requirements  are 
used;  also,  the  conduits  are  the  next 
size  larger  than  the  minimum  called 
for  by  the  code. 

The  “Busduct,”  made  by  Frank 
Adam  Electric  Co.,  is  used  in  the 
Pauway  reclamation  plant  which  was 
completed  in  June,  1941.  This  square 
steel  duct  encloses  220-v.  buses  supply¬ 
ing  power  to  the  smaller  loads,  includ¬ 
ing  36  6.E.  2-hp.  motors  driving 
Superduty  diagonal-deck  No.  6  con¬ 
centrating  tables.  General  lighting  in 
the  table  building  consists  of  30 
Mitchell  fiuorescent  units  each  contain¬ 
ing  two  General  Electric  40-watt  tubes. 
In  addition  to  them,  six  200-watt 
Mazda  lamps  are  in  use,  principally 
in  wet  places  in  the  plant. 

Electrical  construction  and  mainte¬ 
nance  is  supervised  by  W.  W.  Faulk¬ 
ner,  chief  electrician,  who  has  head¬ 
quarters  at  a  central  electrical  repair 
shop  at  San  Gully.  Electrical  winding 
is  done  there  and  on  the  recent  jobs 
glass-insulated  coils  have  been  applied. 
The  300-hp.  2,300-v.  motor  driving 
No.  1  booster  pump  is  also  operating 
with  that  type  of  insulation. 
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Glau-iaaulat*d  300-hp.  motor  with  rotor-rosiatoaeo  ipood  con¬ 
trol  driTinq  No.  1  booster  pump  at  San  GoUr  pit 


Son  GuUt  hydraulic  station.  Pump  in  ioro^round  is  drivon 
by  a  7S0-hp.  synchronous  motor 


Sixtssn  oi  ths  tablo  motors  in  Pouway  plant.  Motors  oro  isd  from 
on  OTsrhsad  bus  duct.  Lighting  is  by  30  fluorsscsnt  iixturss 


Recovering  Slime  Cassiterite 
by  Soap  Flotation 

Commercial  possibilities  of  this  procedure 
are  checked  at  Pirquitas  Plant,  in  Argentina 


Ernest  Oberbillig* 

Yellow  Pine,  via  Caecade 
Idaho 


E.  P.  Frink 

Resident  Manager,  Soc.  Min.  Pirquitas, 
Picchetti  y  Cia.,  Jujuy,  Argentina 


VSSITKKITE  ORES  from 
lode  deposits  have  lorifj  been 
concentrated  by  gravity 
methods.  Stage  crushing 
and  grinding  followed  by  gravity  con¬ 
centration  at  its  best  will  yield  about 
70  percent  recovery.  The  other  30  per- 
<“ent  or  more  is  lost  in  the  tailings, 
mainly  in  the  form  of  fines  or  “slimes.” 
Bolivia  alone  has  millions  of  tons  of 
tailings;  which  average  about  1  per¬ 
cent  tin.  These  rich  dumps  lie  await¬ 
ing  the  development  of  a  flotation 
process  for  extraction  of  the  cassiterite 
and  could  be  a  valuable  source  of  tin. 

Flotation  is  being  applied  to  tin  ores 
by  floating  detrimental  sulphide  min¬ 
erals  (mostly  pyrite  and  aftenopyrite) 
away  from  cassiterite  in  a  ^avity  con¬ 
centrate.  This  operation  is  successful 
inasmuch  as  the  non-float  can  be 
cleaned  to  as  low  as  1  percent  sulphur 
with  a  recovery  of  95  percent  or  better 
of  the  tin  in  this  product.  However, 
direct  flotation  of  cassiterite  from  its 
ores  has  not  advanced  much  beyond 
the  laboratory  stage.  Besides  fatty 
acids  and  alkali  metal  oleates,  .several 
other  collectors  or  conditioning  schemes 
have  been  tried :  cupferron  and 
phenylglyoxine,  coal  tar  products,  re¬ 
duction  of  mineral  surface  by  heating 
in  a  reducing  atmosphere,  or  metallic 
coating  on  the  surface  of  the  particles. 

None  of  the  reagents  mentioned 
were  checked  by  us  except  cupferron. 
We  floated  pure  cassiterite  in  a 
sodium  hydroxide  solution  (pH  =  8.8) 
and  made  a  72  percent  recovery  with 
an  alcoholic  solution  of  cupferron 
(1.5  kg.  cupferron  per  metric  ton). 
We  have  also  found  Z=10  hexyl 
xanthate  to  have  a  noticeable  collective 
tendency  toward  cassiterite  in  a 
slightly  acid  circuit.  The  “metallizing” 
or  “gas-reduction”  schemes,  it  would 
appear,  are  ra^er.costly. 

Cassiterite  has  been  found  floatable 
by  oleic  acid,  or  modified  oleic  acid. 


The  (litfieulty  has  been  that  associated 
gangue  minerals,  .such  as  hematite  and 
less  often  barite,  collected  in  the  con¬ 
centrate.  Repeated  cleaning  does  not 
give  a  marketable  concentrate  from 
most  ores.  It  can  be  assumed  that 
tabling  would  give  some  results  on  a 
flotation  concentrate  containing  mostly 
hematite  and  cassiterite,  since  Handy 
and  Beard*  used  a  table  for  producing 
a  marketable  tin  concentrate  from  a 
low-grade  flotation  product. 

Electromagnetic  separation  without 
roasting  has  been  tried  for  separating 
hematite  from  cassiterite.  Results  ob¬ 
tained  indicate  a  clean  separation  of 
the  two  minerals  contained  in  a  huddle 
concentrate  similar  to  the  one  used 
later  in  this  work.  The  cassiterite  was 
all  minus  200  mesh. 

Investigation  of  the  commercial  pos¬ 
sibilities  of  applying  soap  flotation  for 
recovering  “slime”  cassiterite  is  here 
reported.  It  was  conducted  as  follows : 

1.  Flotation  studies  of  pure  cassit¬ 
erite.  2.  A  hematite-cassiterite  mix¬ 
ture  was  studied  to  the  end  of  sep¬ 
arating  the  two  minerals  by  flotation. 
3.  A  natural  plant  tailing  from  an 
oxide  ore  was  treated  by  flotation  fol¬ 
lowed  by  tabling  of  the  flotation  con¬ 
centrate,  containing  mostly  hematite 
and  cassiterite.  This  studv  was  made 
in  the^  labor^ory  of  Soc.  Min.  Pirquitas 
Picchetti  v'  Cia.,  Mina  Pirquitas, 
Jujuy,  Argentina. 

Material  Used. — The  cassiterite-bear- 
ing  matei^ls  used  were :  a  pure  cassit¬ 
erite,  a  natural  ca*ssiterite-hematite 
huddle  concentrate,  and  a  flotation- 
plant  tailing.  * 

The  first  was  a  placer  concentrate — 
the  cleanest  mineral  obta.inable  here. 


•  At  the  time  of  writina  this  article  the 
senior  author  was  at  Mina  Pirquitas,  in 
.\raentina. 

'Si,  ».  4».. 

1  R.  S.  Handy  and  R.  R.  Beard.  “Concen¬ 
trating  Cassiterite  Ores,’’  U.  S.  Patent  No. 
J.7,37717.  Deo.  3,  1930. 


Table  I  gives  its  chemical  and  screen 
analysis.  It  was  dry-pulverized  to  pass 
a  lOO-mesh  Tyler  sieve  and  stored  in 
•stoppered  glass  bottles. 

The  natural  cassiterite-hematite 
huddle  concentrate  was  collected  by 
huddling  current  oxide-ore  tailings  and 
taking  only  the  minus-200-mesh  con¬ 
centrate.  Its  analysis  is  given  in  Table 
II.  This  concentrate  mineralogically 
approximated  a  flotation  concentrate 
made  from  the  plant  tailings  except 
that  it  contained  no  slimes. 

The  flotation  tailings  studied  were 
the  accumulation  of  three  years’  work 
on  a  rich  silver-tin  ore  in  its  oxide 
form.  About  80  percent  recovery  of 
silver  and  50  percent  recovery  of  tin 
were  made.  Tin  and  iron  analysis 
(calculated)  is  given  in  Table  V  and 
Table  VI.  This  was  a  natural  tailing 
containing  a  high  percentage  of  slimes. 

Laboratory  Methods — A  small,  glass 
pneumatic  flotation  cell  was  used  to 
study  pure  cassiterite  with  various 
reagents.  This  cell  has  been  described 
in  the  Mining  Journal,  May  30,  1938. 
A  25-gm.  sample  was  taken  for  each 
test.  Conditioning  took  2^  minutes  and 
flotation  5  minutes.  The  concentrate 
was  collected,  filtered  on  a  tared  filter 
paper,  and  weighed.  Percent  recovery 
was  calculated  from  the  weight  of  con¬ 
centrate  and  weight  of  initial  test 
feed.  Test  of  pH  was  made  on  the 
concentrate  filtrate  with  a  La  Motte 
block  comparator. 

For  testing  the  huddle  concentrate 
and  plant  tails  500-  and  2,000-gm. 
Denver  (Fahrenwald)  laboratory  flo¬ 
tation  machines  were  used. 

Commercial  grades  of  sodium  hexa- 
meta phosphate  (supplied  through  the 
courtesy  of  W.  E.  Keck),  DuPont 
B-23  frother,  and  tannin  were  used; 
the  rest  of  the  reagents  were  chem¬ 
ically  pure.  Also,  distilled  water  was 
used.  All  reagents  were  added  in  a 
water  solution  containing  10.0,  1.0,  0.1, 
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or  0.01  mg.  of  reagent  per  cubic  centi¬ 
meter.  Then,  5,  10,  or  25  cc.  of  reagent 
solution  was  added,  using  a  pipette. 
Reagents  are  shown  in  concentrations 
of  the  anhydrous  state.  Metric  weights 
were  used. 

1.  Experimental  data  on  pure  cas- 
eiterite — Collectors.  Work  with  the 
pure  cassiterite  was  begun  by  studying 
three  collectors — oleic  acid,  palmitic 
acid,  and  sodium  oleate.  Emulsol  X-1 
was  first  tried  as  an  emulsifier  for  the 
two  fatty  acids,  but  its  use  was  stopped 
because  of  excessive  frothing  in  higher 
concentrations  of  the  collector.  Use  of 
.X-1  alone  did  not  collect  the  cassiterite. 
Then  the  work  was  continued  using 


Reagent  Kg. /Ton 


Fig.  1  .  .  .  Recovery  oi  pure  cassiterite 
with  three  coUectors.  pH = 6.9-7 .0.  B-23 
reagent,  0.15-4).2S  kg./metric  ton 


triethylaniine  as  an  emulsifier  for  the 
oleic  and  palmitic  acid  at  10  percent 
concentration  of  the  emulsifier.  Sod¬ 
ium  oleate  was  made  into  a  water 
solution,  using  warm  distilled  water 
and  diluting  to  definite  concentrations. 
In  normal  concentrations  of  the  col¬ 
lectors,  an  auxiliary  frother  was  re¬ 
quired  and  DuPont  B-23  was  selected. 
DuPont  B-23,  also,  is  a  non-collecting 
frother  for  cassiterite  in  soap  flotation. 

Fig.  1  shows  recoveries  at  various 
concentrations  of  the  three  collectors. 
Emulsified  oleic  acid  gave  the  best  re¬ 
covery,  and  it  was  decided  to  use  it  as 
the  collector  at  0.40  kg.  per  metric  ton 
in  the  rest  of  the  test  work  on  pure 
cassiterite.  The  concentrate  filtrate 
was  approximately  neutral. 

At  higher  concentrations  of  the  col¬ 
lector  where  the  recovery  was  good  the 
non-float  cassiterite  was  the  coarse 
particles  rather  than  the  slime,  being 
a  clean  cassiterite  sand  100  to  200 
mesh  in  size. 

Acids  and  Bases — Sulphuric  acid 


and  phosphoric  acid  were  studied  as 
well  as  the  two  bases  sodium  hydroxide 
and  sodium  carbonate.  Fig.  2  shows 
the  cassiterite  recovery  at  various  con¬ 
centrations  as  well  as  approximate 
pH  values.  Both  acids  showed  power¬ 
ful  depressing  qualities,  possibly  due 
to  decomposition  of  oleic  acid  by  the 
mineral  acids.  The  two  bases  might  be 
expected  to  give  similar  results  be¬ 
cause  of  the  basic  reaction  of  sodium 
carbonate : 

NatCO.  +  2HOH  =  2NaOH  -f-  H.CO. 

This  reaction  proceeds  to  the  right, 
and  the  weak  carbonic  acid  loses  in  the 
competition  against  the  strong  base 
and  the  reaction  continues  to  a  pH  of 
about  9.6,  where  it  is  “buffered.”  In 
the  lower  concentrations,  the  bases  are 
not  such  strong  depressants,  but  at 
higher  concentrations  they  are. 

It  has  been  notecl  from  sulphide  do¬ 
tation  practice  with  a  pulp  containing 
cassiterite  that  a  lime  alkaline  circuit 
w’ill  “froth-float”  approximately  twice 
as  much  tin  as  is  collected  in  an  acid 


Table  I — Screen  and  Chemical  Analysis  oi  Pure  Cassiterite  Used  in 

Investigation 


Product 

-100/ -(-150  mesh... 
- 150/ -f  200  mesh. . . 
—200  mesh . 

Totals . 


Wt. 

%  Wt. 

20.3 

11.40 

21.7 

12.19 

136.0 

76.41 

178.0 

100.00 

Assay 

%  Sn  %  Fe 

71.15  1.16 

70.85  1.40 

70.15  1.40 


%  Wt.  X  Assay 


Sn 

Fe 

8.11 

0.13 

8.64 

0.17 

53.60 

1.07 

70.36 

1.37 

%  Distribution 

on 

Fe 

11.51 

9.50 

12.28 

12.40 

76.21 

78.10 

100.00 

100.00 

Table  II — Chemical  Analysis  of 
200’Mesh  Buddie  Concentrate 

Sn  %  Fe  %  Insol.  % 

31.28  26.15  17.46 


Table  III — Recovery  of  Pure  Cas¬ 
siterite  Using  2  kg./ton  FeCls  and 
Variable  Quantities  of  Oleic 
Acid;  pH  =  6.9  (After  Flotation) 


pH  (Approximate) 


Fig.  2  .  .  .  Recovary  oi  pure  cassiterite  with  acids  aad  hoses.  Constont  0.40  kg. 


Used  constant  0.15  K/T  DuPont  B-23  frother. 

Ke./Ton  Oleic  Acid  Recovery,  % 

0.40  30.0 

0.80  38.8 

1.20  45.6 

1.60  60.5 

2.00  74.9 


Fig.  3  .  .  .  Flototion  of  pure  cassiterite 
with  coUoidal  reagents,  0.40  kg.  oleic  ocid 
per  metric  ten  and  0.1S-0.2S  kg.  B-23 


oleic  acid  per  metric  ton  and  0.15-OJS  kg.  B-23  reagent  per  metric  ton 


irother  per  metric  ton.  pH  =:  6.9-7 .0 
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Table  IV — ^Flotation  Separation  of  Hematite  and  Cossiterite 


Condition  2)4  minute*;  float  5  minute*,  with  200  grams  of  mixture  —  huddle  concentrate.  (—200  mesh.)  Reagents;  Oleic  acid,  0.20  kg./ton.  DuPont 
B-23  frother,  0.15  kg./ton.  FeCU,  Al(NOi)i,  NaiSuOi,  and  NatP40ii  a*  shown  below.  pH  »  fl.9  —7.1. 


Te*t 

K«./Ton 

Recovenr 
of  Sn  in  CTon- 

Rejection 
of  Fe 

^  Sn  by  A**ay 

Reacent  U*e<l 

centrate,  % 

in  Tailing,  % 

in  Concentrate 

1.00 

06.5 

4.5 

31.45 

1.10 

56.0 

60.5 

38.35 

a 

1.20 

31.0 

77.8 

37.40 

FeCU 

1.30 

18.9 

86.3 

37.85 

1.40 

17.0 

88.2 

37.00 

1.50 

5.6 

05.5 

34.80 

1.00 

78.8 

37.1 

35.05 

1.10 

67.4 

49.4 

34.65 

b 

1.20 

31.2 

76.8 

35.55 

Al(NO.), 

1.30 

21.9 

85.8 

38.40 

1.40 

11.5 

91.5 

36.40 

1.50 

7.9 

94.1 

35.05 

Kg./Ton 

Recovery 
of  Sn  in  Con¬ 

Rejection 
of  Fe 

%  Sn  by  Assay 

Test 

Reagent  Used 

centrate,  % 

in  Tailing,  % 

in  Concentrate 

0.10 

87.5 

30.5 

36.00 

0.20 

88.0 

30.8 

36.10 

e 

0.30 

80.0 

32.5 

36.65 

Na£iiOi 

0.40 

57.2 

95.6 

43.65 

0.50 

42.5 

05.1 

43.50 

0.60 

7.3 

95.8 

43.60 

0.05 

85.0 

37.0 

32.20 

0.10 

82.0 

46.0 

38.85 

d 

0.15 

66.0 

61.2 

40.50  . 

Na«PiOit 

0.20 

35.0 

85.0 

45.55 

0.25 

25.4 

89.9 

45.65 

(usually  sulphuric)  circuit.  However, 
cassiterite  thus  floated  in  this  manner 
is  usually  negligible. 

Colloi^l  Reagents — Sodium  silicate 
and  tannin  were  found  to  be  depress¬ 
ants  of  pure  cassiterite  at  higher  con¬ 
centrations.  Fig.  3  shows  the  results. 
The  pH  of  the  concentrate  filtrate  was 
approximately  neutral. 

Metallic  Salts  —  Fig.  4  shows  re¬ 
sults  obtained  with  lead  acetate, 
copper  acetate,  ferric  chloride,  and 
aluminum  nitrate.  Depression  at 
higher  concentrations  of  metallic  salts 
could  be  due  to  “salting  out”  of  the 
collector  oleate  ions  by  the  metallic 
ions.  This  is  shown  in  Table  III  by 
an  increase  in  recovery  at  higher  oleic 
acid  concentrations  when  using  a  con¬ 
stant  2  kg.  of  ferric  chloride  per  ton. 

Phosphates — Three  sodium  phos¬ 
phates — meta-,  hexameta-,  and  mono¬ 
basic — were  studied  as  a  final  set  of 
reagents  with  pure  cassiterite.  Results 
are  shown  in  Fig.  5.  The  data  show 
that  the  three  phosphates  alone  with 
emulsified  oleic  acid  are  pure  cassit¬ 
erite  depressants.  Sodium  metaphos¬ 
phate  was  selected  for  further  study 
with  the  hematite-cassiterite  mixture 
to  attempt  a  flotation  separation  of  the 
two  minerals. 

2.  Experimental  Data  on  the  Cas~ 
siterite-Hematite  Mixture  —  Ferric 
chloride,  aluminum  nitrate,  sodium 
silicate,  and  sodium  metaphosphate 
were  studied  with  the  cassiterite- 
hematite  natural  mineral  mixture.  Re¬ 
sults  are  shown  in  Table  IV,  Tests  a 
to  d  inclusive. 

Metallic  Salts — Flotation  test  results 
with  ferric  chloride  are  shown  in  Table 
TV,  Test  a.  This  reagent  appears  to 
depress  the  hematite  partially  and 
cause  cassiterite  to  float  as  a  concen¬ 
trate  richer  in  grade  than  the  initial 
feed.  With  1.10  kg.  of  ferric  chloride 
per  ton  the  tin  recovery  was  56  per¬ 
cent  with  a  concentrate  grade  of  38.35 
percent  tin  (initial  feed  grade  31.28 
percent  tin)  and  an  iron  rejection  in 
the  tail  of  60.5  percent.  However,  the 
separation  of  the  two  minerals  was 
relatively  poor.  Also,  most  metallic 
salts  must,  usually,  be  carefully  ex¬ 
cluded  from  a  soap  flotation  circuit 


containing  silicate  minerals.  The  latter 
would  be  activated  and*  floated. 

Aluminum  nitrate  gave  a  poorer 
separation  than  ferric  chloride  of  the 
two  minerals,  shown  by  Table  IV, 
Test  h. 

Sodium  Silicate — It  was  pointed  out 
in  the  section  on  the  study  of  pure 
cassiterite  that  sodium  silicate  will 
effectively  depress  quartz  (and  pre¬ 
sumably  most  other  silicates)  when 
floating  cassiterite.  Table  IV,  Test  c, 
shows  that  it  will  also  cause  a  fair 
separation  of  hematite  and  cassiterite. 
At  0.4  kg.  of  sodium  silicate  per  ton 
on  mineral  mixture,  the  concentrate 
assayed  43.65  percent  tin  at  a  recovery 
of  57.2  percent;  the  iron  distribution 
in  the  tail  was  95.6  percent.  Results 
have  shown  that  carefully  controlled 
quantities  will  depress  quartz  and 
make  a  fair  separation  of  hematite 


when  floating  cassiterite.  Therefore  it 
should  be  considered  for  commercial 
application  of  soap  flotation  to  cassit¬ 
erite  recovery. 

Sodium  Metaphosphate — It  was  an¬ 
ticipated  that  this  reagent  would  ex¬ 
hibit  a  better  behavior  than  shown  by 
Table  IV,  Test  d.  At  higher  reagent 
concentrations  an  enrichment  of  tin 
in  the  concentrate  and  likewise  iron 
rejection  in  the  tail  was  noticed,  but 
at  a  poor  tin  recovery.  These  results 
are  exactly  opposite  to  those  indicated 
by  the  pure  mineral  studies.*  This 
reagent  was  the  last  to  be  studied  with 
the  mineral  mixture. 

Laboratory  Testing  of  Plant  Tails — 
Two  of  the  many  tests  done  on  the 
plant  tailing  are  reported.  These  are 
both  representative  for  each  treat¬ 
ment.  The  first  test,  shown  in  Table 
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V,  gives  results  of  direct  flotation  and 
flotation  cleaning  of  the  rougher  con¬ 
centrate.  Table  VI  shows  results  of 
table  cleaning  of  the  flotation  rougher 
concentrate. 

Flotation  cleaning  of  a  low-grade 
rougher  flotation  concentrate  appears 
to  give  a  low  recovery  of  the  cassiterite 
in  a  medium-grade  concentrate ;  too 
much  tin  remained  in  the  middling  or 
cleaner  tailing. 

Table  cleaning  of  a  low-grade 


rougher  flotation  concentrate  gave  al¬ 
most  an  80  percent  recovery  of  the  tin 
and  an  over-all  recovery  of  65  per¬ 
cent;  the  concentrate  grade  was  45 
percent.  Since  the  tin  recovered  by 
careful  tabling  was  all  minus  200 
mesh,  this  would  indicate  that  good 
classification  followed  by  slime-table 
operation  will  effect  a  fair  tin  re¬ 
covery.  Hematite  floated  in  the  rougher 
concentrate  was  mostly  coarse  particles, 
the  cassiterite  being  very  fine. 


Table  V — Flotation  oi  Plant  Tailing  and  Flotation  Cleaning  of  the 
Rougher  Concentrate 

Material,  —65  mesh  plant  tailing.  Reagenta,  rougher  (10  minutea) ;  NaiSijOi,  0.22  kg./ton; 
oleic  acid,  0.26  kg./ton;  B-23,  0.06  kg./ton.  Cleaner  (10  minutea);  NaiSitOi,  0.15  kg./ton; 

B-23,  0.02  kg./ton.  pH  (router  ana  cleaner)  —  6.9. 


Wt.  Aaaay  %  Wt.  z  Aaaay  %  Diatribution 

Product  .  Grama  %  Wt.  %  Sn  %  Fe  on  Fe  Bn  Fe 

Concentrate .  162.5  8.56  31.35  26.60  2.684  2.260  43.38  16.72 

MiddUng .  528.5  27.85  8.63  17.75  2.403  4.942  38.84  36.42 

Tailing .  1,207.0  63.59  1.73  10.00  1.100  6.359  17.78  46.86 


Total  (heada) . .  1,898.0  100.00  6.19  13.57  6.187  13.570  100.00  100.00 


Table  VI — Flotation  oi  Plant  Tailing  and  Table  Cleaning  of  Rougher 

Concentrate 

Material,  —65  mesh  plant  tailing.  Reagenta,  flotation  (15  minutes) ;  NatSiiOi,  0.34  kg./ton; 

Oleic  acid,  0.26  kg./ton;  B-23,  0.08  kg./ton.  Table.  No  reagenta  used  for  dispersion. 
pH  -  7.0. 


Wt.  Assay  %  Wt.  z  Assay  %  Diatribution 

Product  Grams  %  Wt.  %  Sn  %  Fe  Sn  Fe  Sn  Fe 

Table  concentrate* .  56  2.35  44.95  12.90  1.0563  0.3032  64.99  3.08 

Table  middUng .  225  9.45  2.35  7.65  0.2221  0.7229  13.67  7.35 

Table  taU .  76  3.19  1.55  6.65  0.0494  0.2121  3.04  2.16 


Total  flotation  concentrate .  357  14.99  8.86  8.26  1.3278  1.2382  81.70  12.59 

Flotation  tail .  2,024  85.01  0.35  10.12  0.2975  8.6030  18.30  87.41 

Total  (beads) .  2,381  100.00  1.63  9.84  1.6253  9.8412  100.00  100.00 


*  Table  concentrate  is  all  minus  200  mesh. 


Fig.  S  .  .  .  Flototion  oi  pure  coasitarite  with  phosphorus  compounds,  0.40  kg. 
oleic  acid  par  metric  ton  and  0.15-0.25  kg.  B-23  reagent  per  metric  ton.  pH=i.9-7JI 


This  testing  indicates  that  flotation 
alone  with  the  common  soap  reagents 
will  not  3(ield  a  tin  recovery  and  corre¬ 
sponding  concentrate  grade  worth 
commercial  consideration  on  the  ore 
studied.  However,  rougher  flotation 
followed  by  some  gravity  “clean-up” 
method  on  the  flotation  concentrate 
should  yield  a  recovery  of  about  60 
percent  and  an  easily  marketable  con¬ 
centrate  of  at  least  40  percent  tin 
grade.  Either  careful  table  or  tina 
operation  should  be  tried.  Also,  it  was 
pointed  out  earlier  that  an  electro¬ 
magnetic  test  gave  good  separation  of 
hematite  and  cassiterite  in  a  mineral 
mixture  similar  to  a  flotation  rougher 
concentrate.  Therefore,  electromag¬ 
netic  separation  should  also  be  tried; 
at  least,  a  test  should  be  made  on  a 
representative  cassiterite  flotation 
concentrate. 

Concludons 

1.  Of  the  three  collectors  studied, 
emulsifled  oleic  acid  showed  the  most 
powerful  collecting  properties  for 
cassiterite  at  a  neutral  pH. 

2.  The  two  mineral  acids  studied 
were  powerful  cassiterite  depressants. 

3.  The  bases,  sodium  hydroxide  and 
carbonate,  showed  depressing  quali¬ 
ties  in  higher  concentrations,  but  at 
lower  reagent  concentrations  were  not 
such  powerful  depressants. 

4.  Sodium  silicate  and  tannin  are 
powerful  depressants  for  cassiterite, 
but  sodium  silicate  in  a  circuit  con¬ 
taining  silicate  minerals  and  hematite 
will  preferentially  depress  these  min¬ 
erals  and  allow  a  fair  flotation  of  the 
cassiterite. 

5.  Metallic  salts  show  depressing 
qualities  for  cassiterite  at  hi^er  con¬ 
centrations,  but  at  lower  concentra¬ 
tions,  ferric  chloride,  lead  acetate,  and 
aluminum  nitrate  show  a  depression, 
and  at  slightly  higher  concentrations 
increased  flotation  of  cassiterite;  then 
a  recovery  decline  on  further  increase 
of  metallic  reagents. 

6.  The  three  phosphate  compounds 
act  as  cassiterite  depressants.  Sodium 
hexametaphosphate  showed  a  “dip” 
in  the  recovery  curve  similar  to  the 
metallic  salts. 

7.  With  a  natural  ore  containing 
only  cassiterite  and  untarnished 
quartz,  sodium  silicate  and  oleic  acid 
with  one  of  the  alcohol  frothers  should 
give  a  clean  flotation  separation  of  the 
two  minerals. 

8.  With  a  natural  ore  containing 
mostly  silicate  minerals,  hematite  and 
cassiterite,  sodium  silicate  with  oleic 
acid,  and  an  alcohol  frother  will  give 
abont  an  80  percent  tin  recovery  with 
a  concentrate  low  in  tin  grade  con¬ 
taining  mostly  cassiterite  and  hematite. 
This  low-grade  concentrate  can  be 
“graded  up”  to  a  marketable  tin  con¬ 
centrate  by  careful  gravity  methods 
or  electromagnetic  separation. 

*  W.  E.  Keck.  O.  C.  Ei^eston  and  W. 
W.  Lowry :  “Study  of  tbe  STotatiTe  Proper¬ 
ties  of  Hematite.”  Trant.,  A.I.M.E.  1939. 


December,  19^1 — Engineering  and  Mining  Journal 


57 


Crushing  plant  and  2S0-ton  cyanid*  mill  at  ths  Adslaids  Crown 


An  Open-Pit  Gold  Mine  in  Nevada 

The  Adelaide  Crown  mines  and  cyanides  230  tons  of  ore  per  day  with  18  men 


John  B.  Huttl 

Assistant  Editor 


The  ADELAIDE  CROWN 
MINE,  which  I  visited  during 
a  recent  trip  to  Nevada  and 
Utah,  is  in  the  Adelaide  dis¬ 
trict  of  Humboldt  County,  Nev.,  at 
about  6,000  ft.  elevation.  It  is  easily 
reached  by  car  over  a  gravel  road  that 
branches  off  U.  S.  Highway  40  at  Gol- 
conda,  the  nearest  railroad  point,  12 
miles  north.  The  property  has  been 
developed  intermittently  by  several 
owners  in  the  past,  the  most  work  hav¬ 
ing  been  done  from  1922  to  1924  while 
it  was  under  option  to  the  W.  C.  Ham- 
mon  interests,  of  San  Francisco.  Ade¬ 
laide  Crown  Mines,  a  company  headed 
by  Roy  A.  Hardy,  consulting  engineer 
of  Reno,  entered  the  district  in  1939 
and  completed  a  250-ton  cyanide  mill 
early  in  September,  1940. 

Current  operations  are  centered  at 
an  open  pit  500  ft.  long  on  a  lens 
averaging  50  ft.  in  width  and  out¬ 
cropping  for  a  mile.  The  lens  consists 
of  broken-up  quartz  in  shale,  contain¬ 
ing  sugar  quartz  and  streaks  of  man¬ 
ganese,  ancl  assaying  alioul  .fo.50  per 
ton.  At  one  point  underground  opera¬ 
tions  qre  to  be  started  soon,  with  ore 


to  be  stoped  by  underhand  methods. 
Although  the  mining  and  milling  prac¬ 
tice  follows  established  standards 
closely,  the  mine  is  of  interest  because 
of  the  tonnage  that  is  handled  with  a 
small  force.  Approximately  18  men 
are  employed,  including  the  superin¬ 
tendent  and  olhce  workers.  Of  these, 
two  are  at  the  pit,  two  per  shift  at  the 
mill,  two  on  one  shift  at  the  crushing 
plant,  one  clean-up  man  on  day  shift 
only,  and  repair  men  and  roustabouts. 
Ore  is  loaded  and  transported  under 
contract  by  Dodge  Construction  Co.,  of 
Fallon,  Nev.  Current  daily  production 
is  about  250  tons. 

At  the  pit  the  two  company  men  do 
the  drilling  and  blasting.  Blast  holes 
are  put  down  with  a  conventional 
wagon  drill,  and  blockholing  is  done 
with  jackhammers.  Rods  of  l^-in. 
hollow-round  steel  fitted  with  detach¬ 
able  bits  are  used.  Blast  holes  are 
drilled  20  ft.  apart  and  20  ft.  deep, 
staggered  hexagonally.  The  charge 
consists  of  bag  powder  of  40  percent 
strength,  about  150  lb.  being  consumed 
per  hole.  Springing  and  blockholing 
are  done  with  45  percent  dynamite  and 


electric  caps.  Holes  in  tough  ore  are- 
sprung  up  to  three  times,  using  8  to- 
30  sticks  each  time.  Broken  ore  is 
loaded  into  8-ton  trucks  by  a  l^-cu.yd. 
Northwest  diesel  shovel,  and  hauled  to 
the  crushing  plant,  a  distance  averag¬ 
ing  half  a  mile.  Material  stockpiled 
near  the  dumping  platform  is  pushed 
over  the  grizzly  at  intervals  by  a  bull¬ 
dozer.  The  oxidized  ore  milled  con¬ 
tains  silver  and  gold  principally  in  a 
ratio  of  about  30  to  1.  The  metal  parti¬ 
cles  are  so  fine  as  to  be  nearly  in¬ 
visible. 

Milling  procedure  is  explained  in  the 
accompanying  flowsheet.  The  grizzly 
has  12-in.  spacing  and  is  provided  at 
the  bottom  with  a  small  platform  for 
storing  and  subsequently  reducing  the 
oversize  boulders.  The  undersize  falls 
into  one  of  two  sections  (one  for  cus¬ 
tom  ore)  of  the  500-ton  coarse-ore 
storage  bin.  Coarse  material  goes  by  a 
30-in.  belt  conveyor  to  a  3-ft.  Traylor 
gyratory  set  at  |-in. ;  the  fines  are  con¬ 
veyed  to  a  4x8-ft.  Symons  double-deck 
vibrating  screen  working  in  closed  cir¬ 
cuit  with  the  crusher.  The  top  deck  is 
covered  with  a  screen  having  2-in. 
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primary  Hardinge  ball  mill  has  been 
installed.  The  ore  will  then  be  ground 
to  pass  a  100-mesh  screen. 

At  the  refinery  two  oil-fired  Monarch 
barrel  furnaces  are  available  for  smelt¬ 
ing.  Flux  used  averages  25  percent 
soda,  30  percent  borax,  15  percent 
silica,  5  percent  niter,  and  10  percent 
hematite.  The  resulting  bullion,  985 
fine,  is  shipped  to  the  San  Francisco 
Mint. 

Water  for  camp  and  mill  is  obtained 
from  old  underground  workings,  where 
a  350-g.p.m.  Byron- Jackson  centrifugal 
pump  is  installed.  Electric  power  is 
brought  to  the  property  by  a  60,000-v. 
line  of  the  Sierra  Pacific  Power  Co. 
This  voltage  is  stepped  down  to  440  v. 
in  a  substation  near  the  mill.  J.  C. 
Shoemaker,  superintendent,  is  in 
charge. 


•openings,  and  the  lower  deck  with  a  3-in.  Wilfiey  pump  to  a  43xl2-ft. 

screen  having  f-in.  holes.  Minus  |-in.  primary  thickener,  the  overflow  of 

material  is  conveyed  by  a  24-in.  incline  which  is  sent  to  Merrill-Crowe  precipi- 

belt  to  the  850-ton  fine-ore  bin.  From  tation.  Underflow  goes  successively  to 

here  a  conveyor  feeder  directs  it  to  a  three  29ix29i-ft.  agitators,  and  a  four- 

7x8i-ft.  P.  &  M.  ball  mill  in  closed  cir-  tray,  45x30-ft.,  Dorr  washing  thickener, 

cuit  with  an  8-ft.  rake  classifier,  grind-  The  agitation  period  in  each  tank  is 

ing  to  5  to  10  percent  plus  65  mesh.  about  30  hr.  Consumption  of  lime  and 

All  milling  is  done  in  cyanide  solu-  cyanide  per  ton  of  ore  treated  is  5  lb. 

tion.  Classifier  overflow  is  delivered  by  and  0.6  lb.  respectively,  each  being 

added  at  No.  1  agitator. 

Save  for  adding  zinc  dust  to  the 
press  to  avoid  precipitation  of  silver 
*  lines,  which  is  done  by  a 

2  small  triplex  pressure  pump  below  the 

zinc  cone,  precipitation  operations  fol- 

_ low  standard  practice.  Zinc  consump- 

I  tion  is  about  0.19  lb.  per  ton.  Recov- 

I  ^  I  I  17  I  ery  of  gold  is  90  percent  and  that  of 

_  ij  silver  65  percent.  Material  betterment 

1  i  of  these  figures  is  expected  after  a 


Starting  to  itrip  at  a  now  point  at  tho  Adolaido  Crown.  Tho  lV^<u.Td.  diosol  ihovol 
U  loading  an  8-ton  truck.  Main  pit  in  background  v 
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Bulldoior  pushing  oro  stocked  on  dumping  platform  orer  griszly  obore  storage  bin 


Tciilinga 


Flowsheet  of  Adelaide  Crown  cyanide  plant 
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1.  8-ton  trucks 

2.  Steel  grizzly 

3.  250-ton  coarse-ore  bin 

4.  30-in.  belt  conveyors 

5.  3-ft.  Traylor  gyratory  crusher 

6.  4x8-ft.  Symons  double-deck  vibrat¬ 

ing  screen 

7.  24-ln.  inciine  belt  conveyor 

8.  850-ton  flne-ore  bln 

9.  Conveyor  feeder 

10.  Hardinge  ball  mill  (in  course  of 

installation) 

11.  8-ft.  Dorr  classifier 

12.  7x8V4-ft  P&M  ball  mill 

13.  45xl2-ft.  primary  thickener 

14.  29V4x291^-ft.  agitators 

15. 45x30-ft.,  four-compartment  Dorr 
washing  thickener 

16.  Precipitation  plant 

17.  Mill  tank 
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MONTHLY  COMMENT  •  DAILY  AND  AVERAGE  MONTHLY 


Summary  of  the 

MARKETS 


WITH  price  changes  in  non-ferrous 
metals  few  and  far  between,  even 
minor  revisions  are  now  worthy  of  spe¬ 
cial  comment.  During  November,  both 
silver  and  quicksilver  were  raised  in 
price.  To  satisfy  the  call  for  silver  for 
industrial  purposes,  the  leading  interest 
suddenly  found  himself  in  direct  compe¬ 
tition  with  the  Government  in  obtaining 
sufficient  supplies  of  foreign  metal. 
Under  an  agreement  between  Mexico  and 
the  United  States,  the  Treasury  again 
will  purchase  Mexico’s  surplus  of  newly 
mined  silver  on  the  basis  of  35^  an 
ounce.  This  action,  which  took  place 


late  in  the  month,  forced  the  New  York 
open  market  quotation  for  silver  of 
foreign  origin  to  35|^.  Quicksilver  is 
being  produced  in  this  country  at  the 
highest  rate  on  record  for  modern  times, 
yet  production  appears  to  be  sold  up 
and  the  market  continues  to  gain 
strength,  the  price  moving  up  $2  per 
flask  to  $197  minimum,  New  York. 

Both  copper  and  zinc  presented  noth¬ 
ing  new  pricewise.  The  trade  is  wonder¬ 
ing  whether  Metals  Reserve  will  have 
to  pay  more  for  Chilean  copper  when 
the  deal  comes  up  for  renewal  around 
the  turn  of  the  year.  Domestic  apparent 


consumption  of  copper  was  137,000  tons 
during  October,  which  compares  with 
134.000  tons  in  September.  The  Novem¬ 
ber  rate  of  disappearance  was  up  to  the 
average  of  recent  months.  Domestic 
production  of  refined  copper  has  been 
holding  around  85,000  tons  a  month, 
with  imports  totaling  more  than  60,000 
tons  a  month.  Sales  of  domestic  copper 
for  November  amounted  to  78,577  tons. 

The  emergency  “pool”  for  zinc  for 
December  was  lowered  2  percent  to  29 
percent  of  the  amount  produced  during 
August.  The  plan  under  which  zinc  is 
being  merchandised  is  said  to  be  working 
smoothly. 

After  informing  lead  producers  that 
the  present  price  of  5.85^  was  adequate 
for  enlarging  output,  thereby  almost 
killing  all  thought  of  a  higher  price,  the 
price  question  was  revived  by  a  House 
committee  and  the  subject  comes  up  for 
review  Jan.  5.  Domestic  producers  have 
been  ordered  to  set  aside  15  percent  of 
output  for  an  emergency  supply. 

The  E.  d  M.  J.  index  of  non-ferrous 
metal  prices  for  November  was  85.32, 
against  83.84  in  October  and  83.14  a 
year  ago. 


UNITED 

STATES 

MARKET 

, - Electrolytic  Copper - .  Straits  Tin 

-Lead - . 

.  Zinc 

1941 

Domestic 

Export 

New 

New 

Nov. 

(a)  Refinery 

(6)  Refinery 

York 

York 

St.  Louis 

St.  Louis 

1 

11.775 

11.200 

52.000 

5.85 

5.70 

8.25 

3 

11.775 

11.200 

52.000 

5.85 

5.70 

8.25 

11.200 

5 

11.775 

11.200 

52.000 

5.85 

5.70 

8.25 

6 

11.775 

11.200 

52.000 

5.85 

5.70 

8.25 

7 

11.775 

11.200 

52.000 

5.85 

5.70 

8.25 

8 

11.775 

11.200 

52.000 

5.85 

5.70 

8.25 

10 

11.775 

11.200 

52.000 

5.85 

5.70 

8.25 

11 

12 

11.775 

11.200 

52.000 

5.85 

5.70 

8.25 

13 

11.775 

11.200 

52.000 

5.85 

5.70 

8.25 

14 

11.775 

11.200 

52.000 

5.85 

5.70 

8.25 

15 

11.775 

11.200 

52.000 

5.85 

5.70 

8.25 

17 

11.775 

11.200 

52.000 

5.85 

5.70 

8.25 

18 

11.775 

11.200 

52.000 

5.85 

5.70 

8.25 

19 

11.775 

11.200 

52.000 

5.85 

5.70 

8.25 

20 

Holiday 

11.200 

21 

11.775 

11.200 

52.000 

5.85 

5.70 

8.25 

22 

11.775 

11.200 

52.000 

5.85 

5.70 

8.25 

24 

11.775 

11.200 

52.000 

5.85 

5.70 

8.25 

25 

11.775 

11.200 

52.000 

5.85 

5.70 

8.25 

26 

11.775 

11.200 

«2.000 

5.85 

5.70 

8.25 

27 

11.775 

11.200 

52.000 

5.85 

5.70 

8.25 

28 

11.775 

11.200 

52.000 

5.85 

15.70 

8.25 

29 

11.775 

11.200 

52.000 

5.85 

6.70 

8.25 

AVERAGES  FOR  MONTH 

Nov. 

11.775 

11.200 

52.000 

5.850 

6.700 

8.250 

AVERAGES  FOR  WEEK 

Nov. 

5 

11.775 

11.200 

52.000 

5.850 

5.700 

8.250 

12 

11.775 

11.200 

52.000 

5.850 

6.700 

8.250 

19 

11.775 

11.200 

52.000 

5.850 

6.700 

8.250 

26 

11.775 

11.200 

52.000 

5.850 

5.700 

8.250 

CALENDAR  WEEK  AVERAGES 

Nov. 

1 

11.775 

11.200 

52.000 

5.850 

5.700 

8.250 

8 

11.775 

11.200 

52.000 

5.850 

6.700 

8.250 

15 

11.775 

11.200 

52.000 

5.850 

5.700 

8.250 

22 

11.775 

11.200 

52.000 

5.850 

5.700 

8.250 

29 

11.775 

11.200 

52.000 

5.850 

5.700 

8.250 

SILVER,  GOLD  AND  STERUNG  EXCHANGE 


Sterling  Exchange 

1941  ''Check?'  ‘'90-aay 
Nov.  (Nominal!  demand’' 

- - Sih 

(c) 

New  York 

London 

London 

^ 

id)  United 
States 

1 

401.000 

(/) 

(«) 

(«) 

(e) 

S35.00 

3 

401  000 

(/) 

34  750 

23.«00 

168s 

35.00 

4 

Holiday 

(/) 

Holiday 

23.500 

1688 

Holiday 

5 

401.000 

if) 

34.750 

23.500 

168* 

35.00 

6 

401.000 

(/) 

34.750 

23.500 

168* 

35.00 

7 

401.000 

(/) 

34.750 

23.500 

168s 

35.00 

8 

401.000 

if) 

it) 

(e) 

(«) 

35.00 

10 

401.000 

if) 

34.750 

23.500 

168e 

35.00 

11 

Holiday 

if) 

Holiday 

23.500 

168e 

Holiday 

12 

401.000 

if) 

34.750 

23.500 

168e 

35.00 

13 

401.000 

(/) 

34.750 

23.500 

168e 

35.00 

14 

401.000 

(/) 

34.750 

23.500 

168s 

35.00 

15 

401.000 

if) 

(«) 

(«) 

(*) 

35.00 

17 

401.000 

if) 

34.750 

23.500 

168s 

35.00 

18 

401.000 

if) 

34.750 

23.500 

1688 

35.00 

19 

401.000 

if) 

34.750 

23.500 

168s 

35.00 

20 

Holiday 

if) 

Holiday 

23.500 

168e 

Holiday 

21 

401.000 

if) 

34.750 

23.500 

168* 

35.00 

22 

401.000 

if) 

(*) 

it) 

it) 

35.00 

24 

401.000 

if) 

34.750 

23.500 

168s 

35.00 

25 

401.000 

if) 

34.750 

23.500 

168e 

35.00 

26 

401.000 

if) 

34.750 

23.500 

168e 

35.00 

27 

401.000 

if) 

34.750 

23.500 

168s 

35.00 

28 

401.000 

if) 

35.125 

23.500 

168e 

35.00 

29 

401.000 

if) 

(«) 

it) 

it) 

35.00 

Nov. 

401. OCO 

AVERAGES  FOR  MONTH 

34.772  23.500 

35.00 

Nov. 

5 

12 

19 

26 


401.000 
401.000 
401  000 
401.000 


AVERAGES  FOR  WEEK 


34.7.')0 

34.750 

34.750 

34.750 


Calendar  week  average*.  New  York  Silver:  Nov.  let.  34.750;  8th, 
14.750;  15th,  34.750;  22nd,  34.750  ;  29th,  34.825. 
it)  Not  quoted  (Satiirday).  (/)  No  quotations. 


TBB  above  qootatlona  for  major  non-ferroos 
metals  are  our  appraisal  of  the  Important  United 
States  markets,  based  on  sales  reported  br  pro- 
dneera  and  agencies.  They  are  reduced  to  the 
basis  of  cash.  New  York  or  St.  Louis,  a*  noted. 
AU  prices  are  in  cents  per  pound. 

(a) >  Net  prices  at  reflneries  on  Atlantic  sea¬ 
board.  To  arrive  at  the  delivered  New  England 
basia  add  0.235c.  per  pound,  the  average  dlf- 
ferential  for  freight  and  dellverr  charge*. 

(b)  Export  prices  are  net  at  reflneries  on  the 
Atlantic  seaboard  and  include  sales  of  domestic 
copper  in  the  foreign  market.  Owing  to  the 
Bnropean  War  and  the  diamptlon  of  normal  trade 
relations,  our  export  'Copper  quotations,  since 
September.  1030.  have  bmn  baaed  largely  on 
t.a.s.  transactions,  ex  United  States  ports.  To 


arrive  at  the  f.o.b.  refinery  quotations  de*luct  .05c. 
from  the  f.a.s.  basis  for  lighterage. 

Copper,  lead  and  sine  quotations  are  based  on 
sales  for  both  prompt  and  future  deliveries;  tin 
quotations  are  for  prompt  delivery  only. 

Quotations  for  copper  are  for  the  ordinary 
forms  of  wirebara  and  ingot  bars ;  cathodes  are 
sold  at  a  discount  of  0.136c. 

Quotations  for  sine  are  for  ordinary  Prime 
Western  brands.  Zinc  In  New  York  commands 
a  premium  over  the  St.  Ix>uls  basis  equal  to  the 
freight  differential.  Contract  prices  for  High 
Grade  Zinc  delivered  in  the  East  and  Middle  West 
in  nearly  all  instances  command  a  premium  of  Ic 
per  pound  over  the  current  market  for  Prime 
Western  but  not  less  than  Ic  over  the  Bngi- 


•ssrifio  and  Minina  JournaVt  average  quotation 
for  Prime  Western  for  the  prevloas  nMnth. 

Quotations  for  lead  reflect  prices  obtained  fer 
common  lead,  and  do  not  include  grades  on  which 
a  premium  is  asked. 

(e)  Silver  other  than  newly-mined  domestic, 
by  Bandy  A  Barman.  Under  Treasury  order  of 
July  6,  1939,  the  price  on  domestic  newly-mined 
silver  mined  subsequent  to  July  1,  1939,  was 
fixed  at  Tl.llc  per  troy  ounce.  Handy  A  Bar¬ 
man's  quotation  on  newly-mined  domestic  stiver, 
999  fine  was  70Hc  tliroughout  November. 

id)  U.  S.  Treasury's  gold  price.  Actual  pay¬ 
ment  by  the  United  States  TrMsury  for  gold  In 
domestic  and  imported  ore  or  concentrate  la  at 
99.75  per  cent  of  tlie  price  quoted  by  the  Treas¬ 
ury,  which  at  present  la  equal  to  384.9135. 
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PRICES  OFMETALS  •  MISCELLANEOUS  QUOTATIONS 


LONDON  MARKET 


-Tin 


Nov.  1941 

3  . 

4  . 

5  . 

6  . 

7 . 

10 . 

11 . 

12 . 

13  . 

14  . 

17  . 

18  . 

19  . 

20  . 

21 . 

24  . 

25  . 

26  . 

27  . 

28  . 

Average  for  month . 


Spot  3  months 

255.7500  259.2500 

256.0000  250.7500 

256.0000  250.7500 

255.7500  250.5000 

255.5000  250  5000 

256.0000  2505000 

256.5000  2600000 

257.2500  260.5000 

258.5000  261.5000 

258.0000  261  0000 

257.2500  260.2500 

256.7500  259.7500 

257.2500  260.2500 

257.2500  260.7500 

257.7.500  260.7500 

257.0000  261.0000 

256.5000  260.7500 

256.2500  2605000 

256. 5000  260  7500 

256.5000  260.0000 

256.713  . 


Official  tin  prices  on  London  Metal  Exchange  in 
long  tons,  pound  sterling.  Trading  in  copper,  lead, 
and  sine  suspended  August  31,  1939. 


Weekly  MARKET  INFORMATION  Service 

•  E&MJ  Metal  &  Mineral  Markets,  the  weekly  price  information 
service  of  Engineering  &  Mining  Journal,  will  keep  you  in 
close  touch  with  effects  of  war  developments  on  costs  and 
availability  of  metals  and  non-metallic  minerals. 

•  Printed  and  mailed  every  Wednesday  night,  E&MJ  Metal  & 
Mineral  Markets  will  speed  to  you  as  special  newspaper  mail. 

It  carries  daily  and  weekly  average  prices  of  metals  for  the 
preceding  six  market  days. 

•  Rates:  $5  a  year  in  the  United  Sutes  and  possessions,  and  in 
the  Americas;  $10  a  year  elsewhere.  Address: 

E&MJ  METAL  &  MINERAL  MARKETS 
Dept.  101  330  Watt  42nd  Street  New  York,  N.  Y. 


CURRENT  PRICES  — MISCELLANEOUS  METALS.  ORES.  AND  NON-METALLIC  MINERALS 


Quotations  cover  wholeaale  lots,  prompt  shiisnent,  f.o.b.  New  York, 
unless  otherwise  stated 
(Dec.  1,  1941) 

MISCELLANEOUS  METALS 


Aleatlnum,  ingot,  99  plus  per  cent,  lb .  15e. 

Antimonr,  domeetio,  spot,  lb .  14.00o. 

Bismuth,  ton  lots,  lb .  SI. 25 

Cadmium,  commercial  sticks,  lb .  90e. 

Calciam.  lb,,  ton  lots  97  @  98  per  cent .  $1.25 

Chromium,  97  per  cent  grade,  lb .  89e. 

Csball,  97  to  99  cent,  per  lb .  $1.50 

Nickel,  electrolytic  cathodes,  lb .  35c. 

Magnealnm,  99.8  per  cent,  carloads,  lb .  27o. 

Palladium,  troy  os .  $24.00 

Pladnum,  (Official  quotation)  troy  os .  $36.00 

Quicksilver,  flask  of  76  lb.,  100  flasks  or  more .  $197.00 

Badiam,  mg.  radium  content . $25.OO0$3O.OO 

Seleninm,  99.5  per  cent,  lb .  $1.75 

Silicon,  minimum  97  per  cent,  spot,  lb .  10.5Oo. 

Tellariiiai,  lb .  $1.75 

ThalUam,  100  lb.  or  more,  lb .  $10.00 

THaaJum,  96  to  98  per  cent,  lb . .  $5.00 

METALUC  ORES 

Beryllium  Ore,  f.o.b.  mines,  ton . $30. 00 @$35. 00 

Chrome  Ore,  48  @  50%  CnOi  c.i.f.  Atl.  ports,  long  ton . (b)$45.00@$47.00 

Iron  Ore,  Lake  Superior,  Lower  Lake  ports,  long  ton: 

Old  Range  beesemer .  $4.75 

Meeabi  beesemer .  $4.60 

Old  Range  non-bessemer  .  $4.60 

Meeabi,  non-bessemer .  $4.45 

Lead  (Galena)  80  per  cent,  Joplin,  Mo.,  ton .  $68.64 

Manganese  Ore,  (foreign)  e.i.f.  U.S.  porta,  long  ton  unit  of  Mn: 

52  @  55  per  cent .  (b)  68c. 

50  @  52  per  cent .  (b)  68c. 

46  @  48  per  cent .  (b)  63c. 

Melybdennm  Ore,  90%,  per  lb.  of  MoSi,  f.o.b.  mines .  45o. 

Tungsten  Ore,  per  unit  of  WOi: 

Chinese,  65  per  cent,  duty  paid .  .  (b)  $24.00 

Domestic,  65  per  cent  and  upward . (a)$26 . 00@$27 . 00 

Vanadium  Ore,  per  lb.  of  contained  ViOt .  27ie. 

Zinc  Ore,  Prime,  60  per  cent  concentrate,  Joplin,  Mo.;  per  ton. .  $55 . 28 

(a)  Prices  at  mines,  small  lota,  usually  several  dollars  leas,  (b)  Nominal. 

METALLIC  COMPOUNDS 

Arsenious  Oxide  (arsenic)  lb .  4c. 

Cobalt  Oxide,  70  @  71  per  cent,  lb .  $1.84 

Copper  Sulphate,  100  lb .  $5.15 

Soffium  Nitrate,  ex  vessel,  in  200-lb.  bags,  per  100  lb .  $1.43 

Sodium  Sulphate,  bulk,  ton . $18.00@$24.00 

ALLOYS 

Beryllium  Copper,  master  alloy,  2.5  to  3  per  cent  Be,  per  lb. 

of  contained  Be .  $15.00 

Ferrochrome,  65  @  70  per  cent  chromium,  4  @  6  per  cent  • 

carbon,  per  pound  of  Cr  contained . '. .  13o. 

Ferromanganese,  78  @  82  per  cent,  gross  ton .  $120.00 

Ferromolybdenum  55  @  65  per  cent  Mo.  lb.  of  Mo.  contained. .  95c. 

Ferrosilicon,  50  percent,  gross  ton .  $74 . 50 

Ferrotungsten,  75  @  80  per  cent,  lb.  of  W  contained .  $1.90 

Ferrovaimdium,  per  lb.  of  V,  delivered . . .  $2.70@$2.00 


NON-METALUC  MINERALS 

Asbestos,  f.o.b.  Canadian  (Quebec)  mines  (U.S.  funds),  ton; 

Crude  No.  1 .  $700«$750 

Crude  No.  2 .  $150«$350 

Spinning  fibers .  $110@$200 

Paper  stock .  $40@$49 . 50 

Shorts .  $13«$17.50 

Vermont,  f.o.b.  Hyde  Park: 

Shingle  stock . $57.00@$60.00 

Paper  stock . $40.00@$48.00 

Shorts . $13.00@$26.00 

Floats .  $18.00 

Barytes,  long  ton: 

Georgia,  crude . 

Missouri,  93  per  cent  BaSOt,  less  than  1  par  cant  iron. . 

Bauxite,  long  ton: 

Domestic,  crude,  50@  52  percent  (not  dried) . 

Domestic,  chemical,  55  @  58  per  cent . 

Domestic,  abrasive,  80  @  84  per  cent . 

China  Clay,  f.o.b.  mines,  ton: 

South  Carolina  and  Georgia,  No.  1,  bulk . 

Delaware,  No.  1 . 

Feidspar,  bulk,  ton: 

Potash  feldspar,  200  mesh . 

Glass-spar,  white,  20  mesh . 

Fluorspar,  f.o.b.  mines,  bulk,  Kentucky  and 

lUinoia  85-5  per  cent,  all  rail  movement,  ton . 

Ground,  95  @  98  percent,  bulk,  ton . 

Lump,  add.  98  percent,  bulk,  ton . 

Fuller’s  earth.  f.o.b.  Georgia  or  Florida,  ton . 

Magnesite,  per  ton: 

Dead-burned,  f.o.b.  California . 

Dead-burned,  f.ab.  Washington . 

Mks,  per  lb..  North  Carolina,  Na  1  and  2  quality: 

1}  X  2  in . 

2  X  2  in . 

3  X  3  in . 

3  X  4  in . 

3  X  5  in . 

White,  ground,  70  mesh,  ton . 

Ocher,  Georgia,  ton . 

Pyrites,  Spanish,  per  long  ton  unit  of  8,  ciJ.  Atlantic  porta 

SUica,  in  bags,  325  mesh,  ton . . 

Sulphur,  Texas,  mines,  long  ton . 

Talc,  f.o.b.  works,  ton: 

New  York,  double  air-floated,  325  mesh . 

New  Jersey,  mineral  pulp . 

Vermont,  extra  white,  200  mesh . 

Tripoli,  Missouri,  ton: 

40  mesh,  cream  colored . 

200  mesh,  cream  colored . 

(a)  Nominal 

IRON  AND  STEEL 

Pig  Iron,  Valley  furnaces,  groee  ton: 


Bessemer .  $24.50 

Basic .  $23.50 

No.  2  Foundry .  $24.00 

Steel,  base  prices,  Pittsburgh: 

Billets,  gross  ton .  $34.00 

Structural  shapes,  100  lb .  $2. 10 

Bars.  1001b .  $2.15 


gS.OO 
...  $0.009$6.50 

$5.00 

...  $7.50<@$8.50 

$16.00 

..  $fl.75#$8.00 

$14.50 

$17.00 

$11.75 

$23.00 
$32.00 
$30.00 
..  $7.00«$14.00 

$25.00 

$22.00 

45@65e. 
60@85c. 
..  $1.85@$2.05 

..  $2.15@$2.25 

..  $2.50<^$2.75 
.  .$60.00@$80.00 
.  .$19.00@$22.00 
(a)  12o 
.  .$20.00@$40.00 
$16.00 

..$12.00^15.00 
..  $8.50@$10.50 
..  $B.50@$10.00 

$14.50 

$26.00 
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Monthly  and  Yearly 

AVERAGE  PRICES 


SILVER  AND  STERLING  EXCHANGE 


. - New 

York - . 

- — London  Spot — > 

Sterling  Exchange 

1940 

1941 

1940 

1941 

1940  1941 

January . 

.  34.750 

34.750 

21.892 

23.273 

395.442  (a) 402.000 

February. . . . 

34.750 

34  750 

20.935 

23.341 

395.652  (a)  401.864 

March . 

34.750 

34.750 

20.703 

23.446 

375.212  (a)  401.788 

April . 

34.750 

34.7.’>0 

20.713 

23.500 

351.817  (a)  401.058 

May . 

34.949 

34.750 

21.878 

23.457 

320.452  (a)  400.981 

June . 

.  34.825 

34  7.50 

22.088 

23  400 

359. .560  (a)  401.000 

July . 

34.750 

34.750 

22.095 

23.397 

379.750(0)  401.000 

August . 

.  34.750 

34.750 

23.261 

23.459 

396.889  (a)  401.000 

September. . . 

.  34.750 

34  750 

23.446 

23  500 

401.646  (o)  401.000 

October . 

34  750 

34  750 

23.451 

23.500 

401.092  (a)  431  003 

November. . . 

34.750 

34.772 

23.238 

23. .500 

401.783  (o)  401.000 

December . . , 

34.750 

23.015 

402.000  . 

Year . 

34.773 

22.281 

382.325  . 

New  York  quotations  for  silver  other  than  newly-mined  domestic,  cents  per 
ounce  troy,  909  fine-  London  pence  per  ounce  sterling  silver  925  fine.  Sterling 
exchange  (pound  sterling)  in  cents,  (a)  Nominal 


ZINC 


- - 8t.  Louis  < 

1939  1940  1941 

January .  4.500  5.044  7.250 

February .  4.500  S.S34  7.250 

March .  4.500  5.750  7.250 

April .  4.500  5.750  7.260 

May .  4.500  5.803  7.260 

June .  4.500  6.235  7.260 

July .  4.616  6.250  7.260 

August .  4.719  0.380  7.250 

September . . .  0.104  0.920  7.250 

October .  6.500  7.250  7.942 

November .  0.500  7.250  8.250 

December .  5.980  7.250  . 

Year .  5.110  6.335  . 


St.  Louis  quotations.  Prime  Western,  cents  per  pound. 


COPPER 


- F.O.B.  Refinery - 

- Electrolytic - 

-Domestic - ,  . - Export- 


1940 

1941 

1940 

1941 

January . 

.  11.954 

11.819 

11.999 

10.257 

February . 

.  11.148 

11.794 

11.471 

10.414 

March . 

.  11.160 

11.814 

11.407 

10.592 

April . 

.  11.087 

11.820 

11.258 

10.952 

May . 

.  11.079 

11.815 

11.191 

10.950 

June . 

.  11.128 

11.810 

11.216 

10.950 

July . 

.  10.564 

11.812 

10.189 

10.950 

August . 

.  10.708 

11.778 

9.851 

10.950 

September . 

.  11.296 

11  775 

9.849 

11  027 

October . 

.  11.826 

11  775 

10.436 

11  367 

November . 

.  11.800 

11.775 

10.084 

1.200 

.  11.802 

10.293 

Year . 

.  11.296 

10.770 

New  York  quotations,  cents  per  pound. 


CADMIUM  AND  ALUMINUM 

, - Cadmium - ,  - - Aluminum- 


1940 

1941 

1940 

1941 

(o) 

(o) 

January . 

.  79.038 

80.000 

20.000 

17.000 

February . 

.  80.000 

82.273 

20.000 

17.000 

March . 

.  80.000 

89.038 

19.769 

17.000 

April . 

.  80.000 

90.000 

19.000 

17.000 

May . 

.  80.000 

90.000 

19.000 

17.000 

June . 

.  80,000 

90.000 

19.000 

17.000 

July . 

.  80.000 

90.000 

19.000 

17.000 

August . 

.  80.000 

90.000 

18.000 

17.000 

September . 

.  80.000 

90.000 

18.000 

17.000 

October . 

.  80.000 

90.000 

18.000 

15.000 

November . 

.  80.000 

90.000 

17.522 

15.000 

.  80.000 

17.000 

Year . 

.  79.920 

18.691 

Aluminum  in  cents  per  pound,  99  plus  per  cent  grade.  Cadmium,  cents  per 
pound,  (a)  Producers'  price,  commercial  sticks. 


LEAD _ 

-New  York - ,  - St. 


1940 

1941 

1940 

1941 

January . 

.  5.471 

5.500 

5.321 

5.350 

February . 

.  5.076 

6.602 

4.926 

5.452 

March . 

.  5.192 

5.765 

5.042 

5.613 

April . 

.  5.071 

5.8.50 

4.921 

5.700 

May . 

.  5.015 

5.850 

4.865 

5.700 

June . 

.  5.000 

5.850 

4.850 

5.700 

July . 

.  5.000 

5,850 

4.850 

5.700 

August . 

.  4.854 

5.850 

4.704 

6.700 

September . 

.  4.929 

5.850 

4.779 

5  700 

October . 

.  5.308 

5.850 

5.158 

5,700 

November . 

.  5.726 

5.850 

5.578 

5.700 

December . 

.  5.500 

5.350 

Year . 

.  5.179 

5.029 

New  York  and  St.  Louis  quotations,  cents  per  pound 


ANTIMONY.  QUICKSILVER.  AND  PLATINUM 

Antimony  (a)  Quicksilver  (b)  'Platinum  (e) 
New  York  Now  York  New  York 


1940 

1941 

1940 

1941 

1940 

1941 

January . 

14.000 

14.000 

156.962 

165.846 

40.000 

36.000 

February . 

14.000 

14.000 

178.000 

170.182 

40.000 

36.000 

March . 

14.000 

14.000 

180.921 

177.602 

40.000 

36.000 

April . 

14.000 

14.000 

173.538 

180.077 

38.923 

36.000 

May . 

14.000 

14.000 

181.538 

180.000 

38.000 

36.000 

June . 

14.000 

14.000 

197.360 

183.920 

38.000 

36.000 

July . 

14.000 

14.000 

194.423 

188.577 

38.000 

36.000 

August . 

14.000 

14.000 

184.111 

192.000 

38.000 

36.000 

September . 

14.000 

14.000 

173.333 

192.440 

36.167 

36.000 

October . 

14.000 

14.000 

168.846 

193.615 

36.000 

36  000 

November . 

14.000 

14.000 

168.391 

196.273 

36.000 

36.000 

14.000 

164.960 

36.000 

Year . 

14.000 

176.865 

37.924 

(a)  Antimony,  cents  per  pound,  ordinary  brands,  in  cases;  in  bulk  f.o.b 
Laredo,  Tex.,  13.()00fur  November.  (6)  Quicksilver,  dollars  per  flask  of  701b. 
(e)  Platinum, per  ounce  troy. 


T  I  N 


Straits  Standard,  Spot 

•New  York - ,  . - London - 


1940 

1941 

1940 

1941 

January . 

.  46.707 

50.154 

240.716 

256.648 

February . 

51.293 

242.833 

264.975 

March . 

.  47.070 

52.067 

251.711 

270.131 

April . 

.  46.815 

51.981 

252.080 

260.775 

May . 

.  51.570 

52.166 

264.098 

267.534 

June . 

.  54.618 

52.685 

273.438 

262.750 

July . 

.  51.591 

53.481 

265.592 

258.272 

August . 

.  51.176 

52.385 

262.455 

257.013 

September . 

52.000 

251.024 

256.364 

October . 

.  51.490 

52.030 

257.946 

255.842 

November . 

52.000 

258.214 

256.713 

.  50.101 

256.988 

w 

Year . 

.  49.827 

256.425 

New  York  quotations,  cents  per  pound.  London,  pounds  sterling  per  long  ton. 


PIG  IRON 


- - B«88< 

emer - 1 

. - 1 

Basic - , 

No.  2F 

'oundry 

1940 

1941 

1940 

1941 

1940 

1941 

January . 

23.50 

24.50 

22.50 

23.50 

23. 60 

24.00 

February . 

23.50 

24.50 

22.50 

23.50 

23.00 

24.00 

March . 

23.50 

24.50 

22.50 

23.50 

23.00 

24.00 

April . 

23.50 

24.50 

22.50 

23.50 

23.00 

24. JO 

May . 

23.50 

24.50 

22.50 

23.50 

23.00 

24.00 

June . 

23.50 

24.50 

22.50 

23.50 

23.00 

24.00 

July . 

23.50 

24.50 

22.50 

23.50 

23.00 

24.00 

August . 

23.50 

24.50 

22.50 

23.50 

23.00 

24.00 

September. . . . 

23.50 

24.50 

22.50 

23  50 

23.00 

24.00 

October . 

23.50 

24  50 

22.50 

23  50 

23.00 

24  00 

November.-. . . 

23.50 

24.50 

22.50 

23.50 

23.00 

24  00 

23.50 

22.50 

23.00 

Year . 

23.500 

22.500 

23.000 

Iron,  dollars  per  long  ton.  F.o.b.  Mahoning  and  Chenango  Valley  furnaeee 
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USEFUL  OPERATING  IDEAS 


plates  are  drilled  for  suitable  bolts, 
the  heads  of  which  are  spot-welded 
before  the  plates  are  welded  to  the 
rails.  Bolt  centers  are'  made  to  suit 
weight  of  track  rails  and  style  of  rail 
clips. 

In  addition  to  its  capacity  for  tak¬ 
ing  a  lot  of  punishment,  this  steel  tie 
has  the  added  advantage  of  a  base 
fully  as  wide  as  a  timber  tie  for  bear¬ 
ing  on  the  ballast. 


former  protective  box  and  the  lamp 
mounting  at  the  Ridgewood  drying 
plant  of  that  corporation. 

Assuming  that  the  line  voltage  is 
2,300  and  the  system  is  free  of  a 
ground,  each  lamp  is  lighted  at  64  v. 
But  if  a  conductor  becomes  grounded 
the  lamp  powered  by  the  potential 
transformer  connected  to  that  conduc¬ 
tor  dims  or  goes  out,  depending  on 
resistance  of  the  accidental  ground.  If 
this  ground  is  a  “bad”  one,  the  other 
two  potential  transformers  get  full 
voltage  and  their  lamps  brighten  by 
getting  110  V. 


Lamps  Signal 
Grounds  At 
Phosphate  Mine 

'lAFETY  TO  MEN, 


1,  low  cost  of 
maintaining  equipment,  and 
avoidance  of  delays  call  for  im¬ 
mediate  detection  and  clearing  of  a 
ground  on  a  2,300-v.  distribution  sys¬ 
tem  to  motors  and  transformers.  The 
accompanying  diagram  shows  the  con¬ 
nections  of  potential  transformers  and 


Solenoids 

Improve  Operating 
Railroad  Track  Tie  Switches 

Made  of  Salvage 


CHIEF  ELECTRICIANS  get 
gray  hairs  trying  to  educate 
equipment  operators  to  open 
and  close  electric  switches  with  a  quick 
decisive  throw  instead  of  with  a  slow 
or  teasing  motion  which  burns  contacts. 
Safer  operation,  remote  control  where 
desired  and  elimination  of  burned  con¬ 
tacts  of  2,300-v.  FK20  oil '  switches 


UNDER  loading  and  waste  dump 
tracks  which  are  being  con¬ 
stantly  shifted  a  timber  tie 
wears  out  rapidly,  says  El  wood  Stock¬ 
man.  The  accompanying  sketch  shows 
a  welded  steel  track  tie  developed  by 
the  Mines  Department  of  the  Chile 
Exploration  Co.  at  the  Chnqnicamata 
open-pit  mine. 

As  shown  it  is  made  entirely  of 
steel,  and  all  joints  are  welded.  The 


Weld  head  of 
bolls  fo  un^r 
side  of  He 
plale,  leht'ch 
<eeld  to  heads  ' 
of  tie  rads 
as  shown 


Door  oponed  to  ihow  potontiol  trcmi< 
iormors  mountod  bolow  tho  indicating 
lamps  at  Ridqowood  substation 


Manual  switchos  conrortod  to 
pushbutton  oporotion 


ground-detector  lamps  used  at  each  of 
the  33,000-  to  2,300-v.  transformer  sub¬ 
stations  of  the  Southern  Phosphate 
Corp.,  Bartow,  Fla.  Secondaries  of 
these  power  transformers  are  connected 
•lelta,  as  is  the  common  practice.  The 
photograph  shows  the  potential  trans- 


were  achieved  at  a  cost  approximat¬ 
ing  $25  per  switch  at  San  Gully  mine 
and  plant  of  the  Southern  Phosphate 
Corp.  near  Lakeland,  Fla. 

In  the  illustration  showing  two  of 
three  switches  which  have  thus  far 
l)een  fitted  at  San  Gully,  the  solenoids 
are  in  evidence  on  the  tops  of  the 
covers.  These  a.c.  solenoids,  designated 
as  CR-9503-206A  and  purchased  from 
General  Electric  Co.,  have  the  follow¬ 
ing  specifications:  22.7-lb.  pull  at  85 
percent  voltage;  30-lb.  pull  at  100  per¬ 
cent  voltage;  l|-in.  stroke;  shipping 
weight  10  lb. 

These  two  switches  are  mounted  on 
the  wall  inside  of  a  steel  switch  room 
on  the  washer.  One  controls  a  75-hp. 
motor  driving  the  mill  and  another  a 
25-hp.  pump  motor,  both  operated  at 
2,300  V. 


Part  of  salvage  splice  bar- 


Oage  side  of  ( 
track  rail . 


Two  salvage  rails  7*t  Ig. 


Illustrating  track-ti«  construction 


backbone  consists  of  two  salvage  rails 
spot-welded  at  their  abutt.ng  edges, 
welded  together  at  their  ends  by  two 
suitable  lengths  of  used-track  splice 
bar  and  welded  together  across  their 
heads  by  two  used  tie  plates.  The  tie 


Connvctions  oi  potantial  trcms- 
iorman  and  lamps 
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Fuel  Saving  $5  Daily  With  New  Diesel 


time  the  largest  fluorspar  producer  in 
Kentucky.  It  is  not  on  a  railroad  but 
is  only  one  mile  from  a  large  terminal 
on  the  Cumberland  River.  The  locality 
is  about  5  miles  southwest  of  Salem. 
Mr.  Butler  was  master  mechanic  for 
the  Klondyke  Co. 


one  diaphragm  jig,  one  Denver  pul¬ 
sating  mineral  jig,  hydraulic  classifier, 
one  Deister  concentrator  table,  crush¬ 
ing  rolls,  and  a  belt  conveyor  handling 
refuse  to  the  dump. 

By  means  of  a  gasoline-engine- 
driven  portable  loading  conveyor,  ma¬ 
terial  from  the  old  tailings  pile  is 
loaded  into  a  motor  truck  and  dumped 
into  an  elevated  feed  hopper.  From 
there  it  is  sluiced  to  the  elevator  de¬ 


INSTALLATION  of  a  high-speed 
diesel  engine  late  last  year  to  re¬ 
place  a  gasoline  engine  as  the  power 
source  for  a  tailings  mill  is  saving  $5 
per  day  in  fuel  cost,  according  to  Wil¬ 
liam  Butler,  Jr.,  who  in  partnership 
with  F.  B.  Mootiy,  Jr.,  operates  the 
“Little  Mill”  at  Mulliken,  Ky.  This 
new  unit,  rated  60  hp.,  replaced  a  40- 
hp.  engine  which  was  too  light  for  the 
duty.  The  mill  recovers  5  to  6  tons 


Protecting  Threads 
on  Gate  Valves 


TO  PROTECT  the  threads  on 
semi-permanently  opene<l  rising- 
stem  gate  valves  in  very  dusty 
locations  around  its  reduction  works, 
writes  Elwood  Stockman,  the  Chile 
Exploration  Co.,  Chuciuicamata,  Chile, 


'S'f-em  pro-fecfor 
made  oF pipe-, 
upper  end  is 
rlatiened  and 
viteldad  over  as 
shovtn 


Rising 

stem 

gate— 

valve 


"littU  MUl"  with  Klondrk*  min*  and  miU  ot  uppar  right, 
ioraground  U  tha  pila  oi  raworkad  tailings 


has  developed  the  very  simple  device 
shown  in  the  accompanying  sketch.  It 
consists  of  a  pipe  of  suitable  diameter 
and  length,  with  the  upper  end  flat¬ 
tened  and  welded  over,  slipped  over 
the  protruding  stem.  Thus,  the  form¬ 
ing  of  the  harmful  dust-grease  com¬ 
bination  is  prevented  and  the  life  of 
the  stem  and  its  nut  is  prolonged. 


of  flux-grade  fluorspar  (8.5  percent  or 
more  calcium  fluoride  and  not  over  5 
percent  silica)  in  24  hours  from  a 
total  feed  of  75  tons. 

The  diesel  is  a  Type-D8800  made  by 
the  Caterpillar  Tractor  Co.  and  is  op¬ 
erated  at  650  r.p.m.  with  a  flat  belt 
drive  to  a  line  shaft.  A  small  genera¬ 
tor  belted  from  the  front  end  furnishes 
power  for  lighting.  Principal  items  of 
equipment  driven  by  the  engine  are: 
one  Tyler-Niagara  vibrator,  three 
Harz-type  jigs,  one  Norman-type  jig. 


Broken  Ball 
Bearings  Removed 
From  Housings 

“PN  ALL-BEARING  FAILURE 


Th*  diM«l  iurnishas  mor*  powar  to  tho 
miU  at  considorably  lowor  iuol  cost 


USU- 

Dally  leaves  the  inner  race  on 
the  shaft  and  the  outer  race  in 
its  housing.  As  there  was  no  means 
of  pressing  the  race  out  from  behind. 


livering  to  the  vibrator,  which  makes 
four  sizes.  These  then  move  as  fol¬ 
lows:  ixi  in.  to  No.  1  Harz  roughing 
jig,  Jxi  in.  to  No.  2  Harz  roughing 
jig,  JxA-in.  to  Norman  jig,  AxO-in. 
to  a  hydraulic  classifier  which  takes 
out  a  aSxO-in.  to  be  concentrated  on 
the  table. 

The  Ax:^2  goes  to  the  diaphragm  jig 
and  its  concentrate  then  gets  a  final 
treatment  in  the  Denver  pulsating  jig. 
Concentrate  from  No.  1  Harz  jig  is 
crushed  to  i  in.  and  returned  to  the 
vibrator  feed.  Concentrate  from  the 
Harz  ixi  in.  roughing  jig  is  finished 
in  the  third  Harz  jig. 

The  old  tailings  pile  is  that  from 
Klondyke  mine,  an  old  operation  shut 
down  during  the  past  year  and  at  one 


a  special  withdrawing  device  was  made 
to  accomplish  the  job  at  the  Great 
Boulder  Gold  Mines,  Australia,  writes 
Roger  J.  Burton. 

The  device  consists  of  two  slotted 


Pow*r  ior  Ughting  U  iurniahad  by  a  2-hp. 
d.c.  motor,  also  driTon  by  tho  ongino 
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wedge  pieces,  shape<l  at  their  outer 
ends  to  fit  the  curvature  of  the  ball 
path  in  the  outer  race. 

The  procedure  is  to  locate  the 
wedges  in  the  race,  as  per  cut,  where 
they  are  locked  into  position  by  the 
bolt,  nut,  and  covering  washers.  The 
bolt  is  made  with  a  square  end  and  of 
sufficient  length  to  accommodate  a 
draw  plate,  whereby  the  entire  as¬ 
sembly  is  then  extracted  from  the 
housing. 

▼ 

A  Handy  Air  Spade 

IN  MANY  MINE  OPERATIONS, 
writes  Paul  C.  Ziemke,  Milwaukee, 
Wis.,  the  material  handle<I  is  some¬ 
what  plastic  in  nature  and  as  a  result 
tends  to  cling  to  the  walls  and  doors  of 
storage  raises,  chutes,  slides,  and 


aprons.  The  cleaning  of  these  can  be 
expedited  greatly  by  the  use  of  the  air 
spade,  which  consists  of  a  l-in.  pipe 
about  10  ff.  long,  one  end  of  which  is 
flattened  by  the  blacksmith  to  form  a 
spade  or  cutting  edge  while  the  other 
is  clamped  into  a  length  of  l-in.  hose. 

Some  workmen  like  a  valve  at  finger¬ 
tip  reach;  others  prefer  it  at  point  of 
attachment  of  hose  to  supply  pipe. 
For  those  places  where  it  is  in  almost 
constant  use  the  spade  is  suspended 
by  means  of  either  a  spring  or  a 
counter-balancing  weight 

In  service  the  force  of  the  com¬ 
pressed  air  getting  under  the  accumu¬ 
lated  coatings  of  material  blows  this 
off  in  large  sheets  and  thereby  vastly 
speeds  up  the  work  of  “cleaning 
down.” 


Spiral  Classifier  in  Dewatering  Duty 
Raises  Quality  of  Concentrates 


Dawatan  iha  concantrataa  and  lowara  thn  silica  eontaai 


Dewatering  with  a  30-in. 

Akins  classifier  as  is  now  the 
practice  at  a  mill  of  the  Crystal 
Fluorspar  Co.,  Cave-ln  Rock,  Ill.,  is  a 
new  use  for  that  type  of  unit  in  fluor¬ 
spar  mining.  An  incidental  advantage 
is  that  some  of  the  silica  is  removed 
by  this  dewatering  method. 

Formerly,  fluxing  grade  fluorspar 
concentrates  were  laundered  to  a  stock- 


Ths  classiiiar  is  in  this  annex  and  it  dis¬ 
charges  to  the  belt  converor  boom 


pile  in  the  yard.  Disadvantages  were 
a  low  height  limit  to  the  stockpile  and 
the  fact  that  the  water  draining  from 
the  pile  cneated  a  sloppy  nuisance  in 
the  mine  yard. 

An  elevated  annex  was  built  to  the 
mill  to  house  the  classifier  and  a 
cantilever  supported  belt  conveyor  in¬ 
stalled  to  take  the  concentrates  from 
the  classifier  discharges  to  the  stock¬ 
pile. 


Material  of  minus  150  mesh  leaves 
with  the  water  and  these  solids  show 
a  20  percent  silica  content.  The  con¬ 
centrates  turned  out  by  the  mill  are  of 
a  grade  averaging  4  percent  silica. 

Output  of  this  mill  of  the  Crystal 
Fluorspar  Co.  is  60  tons  per  8-hour 
shift.  The  ore  is  mined  in  three  shafts 
all  within  i  mi.  of  the  mill.  Mining 
and  milling  operations  are  under  the 
supervision  of  D.  G.  Gibson,  Jr.,  and 
Miles  Hainan.  M.  M.  McClelland  is 
mining  engineer. 

▼ 

Air  Valve  Protector 

The  air  valves  on  electric 

shovel-loaded  ore  ears  of  the 
Chile  Exploration  Co.,  Chuquica- 
mata,  Chile,  were  constantly  being 


6''x6'‘xi"angle,  14" long-. 


Diagram  of  dovico  for  protoction  of  air 
Tolros 
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diima^e^l  by  large-size  rock  falling 
on  them  during  loading  operations. 
Many  costly  delays  resulted,  states 
Elwood  Stockman. 

To  eliminate  this  source  of  trouble 
an  inverted  V-type  protector  made  of 
i  in.  steel  was  riveted  to  the  end  sill 
of  the  70-ton  ore  cars,  as  shown  in  the 
accompan3ring  sketch.  This  simple  de¬ 
vice  has  proved  to  be  satisfactory,  as 
all  falling  material  is  now  deflected 
from  the  air  valve. 

▼ 

Steel  Ladder 

The  ever-present  problem  of  the 
borrowed  step-ladder,  which  is 
never  returned,  has  been  over¬ 
come  to  some  extent  by  resorting  to  the 
device  shown  in  the  accompanying 
sketch,  submitted  by  Elwood  Stock- 


man.  Also,  it  serves  very  well  in 
necessarily  crowded  locations.  The 
rungs  should  be  slightly  longer  than 
the  depth  of  the  column,  to  allow  for 
spot-welding.  It  is  in  regular  use  at 
the  original  secondary  crushing  plant 
of  the  Chile  Exploration  Co.,  Chuqui- 
camata,  Chile.  It  is  recommended  for 
use  on  columns  of  twelve  inches  depth 
and  over. 


Five  Dollars  for  an  "Idea" 

SEND  your  contribution.  E.<tM.J. 
pays  a  five  dollar  minimum  for  all 
operating  ideas  accepted  for  publica¬ 
tion.  Just  sketch  it,  or  photograph  it, 
and  describe  it  in  sufficient  detail  to 
give  the  complete  idea,  then  send  it  in. 
Our  readers  want  it. 


A  Device  for 
Marking  Bevels  of 
Segment  Sets 

A  SIMPLE  and  dependable  ar¬ 
rangement  that  has  speeded  up 
materially  preparation  of  seg¬ 
ment  sets  used  in  stopes,  drifts,  and 
tunnels  was  recently  developed  at  the 
timber  framing  shop  of  the  United 
Verde  Branch,  Phelps  Dodge  Corp., 
Jerome,  Ariz.  Confronted  with  the 
task  of  making  up  periodically  a  large 
number  of  segment  sets  of  different 
size  and  design,  and  knowing  the  time 
and  labor  required  to  lay  out  the  cor- 


.  Upright  ieg  bottget 
to  UoUeting  column 


rect  bevels  on  each  timber,  Mike 
Amersek,  an  employee,  evolved  the  in¬ 
genious  device  illustrated  in  a  self- 
explanatory  manner  in  the  accompany¬ 
ing  sketch.  It  essentially  consists  of 
two  graduated,  planed  narrow  boards, 
one  bolted  in  an  upright  position  to 
one  of  the  columns  supporting  the  roof 
of  the  shop  building  and  the  other 
movable  and  in  a  horizontal  position 
when  the  device  is  in  operation,  and 
the  marking  unit  proper.  All  gradua¬ 
tion  marks  (feet  and  inches)  on  the 
boards  are  notched  in  with  a  thin  saw 
to  accommodate  the  steel  stops  holding 
in  place  at  designated  points  the 
markers  at  the  ends  of  the  adjustable 
wooden  ruler.  This  ruler  is  fitted  with 
two  stop  clamps,  and  can  be  opened  to 
a  length  of  16  ft.  The  end  markers 
are  made  from  thin  steel  plate,  and 
contain  semicircular  slots  and  wing 
nuts  to  permit  adjustment  at  the  de¬ 
sired  angle.  Operation  is  very  simple. 
When  the  desired  measurements  of  the 
set  have  been  given  to  the  operator,  he 
first  adjusts  the  end  markers  on  the 
wooden  ruler  at  the  corresponding 
points  on  the  boards  as  shown,  and 
then  marks  the  bevels  thus  obtained 
on  each  of  the  timbers  making  up  the 
set. 


Wooeimn  ruler  can  be 
openmel  fo  16  ft 


Wing  nut 


'Adjustable  end  marker 
'  made  from  thm  steel 
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Steel  stop 
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Movable  leg-'^ 


Check  Valve  for  Greasing  Lower 
Tumblers  on  Dredges 


TO  MAINTAIN  PKESSURE 
after  greasing  the  lower  tumb¬ 
lers  on  a  gold  dredge  the  at¬ 
tachment  shown  in  cut  was  worked 
out  and  applied  by  Frank  B.  Dibble, 
of  LaGrange,  Stanislaus  County,  Calif. 

An  ordinary  pipe  bushing  of  any 
size  may  be  used,  to  which  guide,  rod. 


valve,  and  spring  ai’e  added  by  braz¬ 
ing.  In  this  instance  a  IxJ  in.  pipe 
bushing  was  used  with  a  seven-coil 
compression  spring  to  give  the  general 
assembly. 

A  marked  saving  in  the  amount  of 
grease  applied  to  the  lower  tumblers 
was  proved  at  this  operation. 
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The  British  Institution  of  Mining  and 
Metallurgy  has  established  temjwrary 
offices  at  the  Royal  School  of  Mines, 
London  S.W.  7,  England. 

Howard  Mellor  has  been  elected  vice 
president  of  the  Illinois  Zinc  Co. 

Ernest  Oberbillig,  author  of  the  ar¬ 
ticle  “Recovering  Slime  Concentrate  by 
Flotation,”  was  in  New  York  recently. 

George  F.  Reed  is  reliahilitating  and 
developing  the  Lion’s  Den  mercury  mine, 
near  Solvang,  Calif. 

W.  R.  Wright  is  now  in  the  Canal 
Zone,  after  having  examined  some  prop¬ 
erties  in  Panama. 

William  J.  Loring  has  become  manag¬ 
ing  mining  engineer  for  Madre  de  Oro 
Mines,  Inc.,  at  Eldorado,  Calif. 

R.  0.  Brandon,  general  foreman  at 
the  Hill-Anne.\  mine,  has  been  appointed 
assistant  superintendent  under  E.  S. 
Tillinghast. 

C.  Bruder  has  changed  his  address 
from  Winnipeg,  to  Jason  Mines,  Ltd., 
Casumiiiit  Lake,  Ont.  His  new  location 
is  100  miles  from  railroad. 

W,  G.  Stuart,  in  charge  of  operations 
for  Mercury  Gold  Mines,  Ltd.,  in  the 
Northwest  Territories,  is  sj)ending  the 
winter  in  Vancouver. 

H.  C.  Enos,  of  Chatsworth,  Calif.,  has 
just  returned  to  Los  Angeles  after  mak¬ 
ing  mine  examinations  in  the  Bishop  and 
Death  Valley  districts. 

John  Russell,  of  Springer  Sturgeon 
Gold  Mines,  Ltd.,  has  returned  to  To¬ 
ronto,  after  prospecting  in  British  Co- 
luinbia  during  the  past  season. 

Mahlon  Miller,  of  San  Diego,  Calif., 
field  engineer  of  the  American  Smelting 
&  Refining  Co.,  has  recently  been  in 
British  Columbia  on  a  program  of  in¬ 
vestigation  for  his  comj)any. 

R.  W.  Michael,  mining  engineer  in 
charge  of  the  technical  division  of  Cia. 
de  Diamantes  de  Angola,  recently  re¬ 
turned  to  New  York  from  Portuguese 
West  Africa. 

A.  A.  Hofiman  has  resigned  as  Cali¬ 
fornia  manager  of  American  Potash  & 
Chemical  Corp.,  Troiia,  Calif.,  and  is 
now  residing  at  30  Bridge  Road,  Berke¬ 
ley,  Calif. 

F.  H.  Stewart  has  left  Pachuca,  Mex¬ 
ico,  where  he  has  been  geologist  for  Cia. 
Real  del  Monte,  and  has  returned  to 
Denver,  Colo.,  where  his  address  is  12  LI 
Holly  St. 

Arnold  H.  Miller,  consulting  engineer 
of  New  York  City,  is  in  Mexico  City, 
returning  from  Durango,  where  he  has 
been  on  professional  work  for  New  York 
interests. 

Dr.  Elmer  G.  Peterson,  president  of 
Utah  State  Agricultural  College,  has 
been  appointed  a  member  of  a  national 


John  B.  Huttl,  Assistant  Editor  of 
Engineering  and  Mining  Journal,  with 
headquarters  in  San  Francist'o,  will 
make  a  tour  of  the  mining  districts  of 
South  America,  attending  also  the  first 
Pail  American  Congress  of  Mining  En- 


lOHN  B.  HUTTL 


gineering  and  Geology  in  Santiago,  Chile. 
Traveling  by  Pan  American  Airways, 
he  will  leave  Miami,  Florida,  on  Decem¬ 
ber  10,  and  will  visit  Brazil,  Argentina, 
Chile,  Peru,  Bolivia,  Ecuador  and  Co¬ 
lombia. 


committee  of  ten  to  consider  and  recom¬ 
mend  means  of  developing  the  phosphate 
resources  of  the  Western  States. 

Richard  J.  Anderson,  instructor  in 
geology  at  the  University  of  Minne¬ 
sota,  has  been  appointed  Assistant  State 
Geologist  for  Arkansas,  succeeding  Dr. 
George  R.  Heyl,  who  has  resigned  to  en¬ 
gage  in  commercial  work.  Mr.  Anderson 
will  take  his  new  post  Dec.  30. 

Frank  0.  Horne,  73,  superintendent  of 
the  United  States  mine,  at  Bingham, 
Utah,  retired  Nov.  1  after  22  years  of 
service.  E.  F.  Kincaid,  superintendent 
of  the  U.  S.  Smelting,  Refining  &  Min¬ 
ing  Co.’s  Hidden  Treasure  mine,  at 
Ophir,  succeeded  Mr.  Horne. 

Edgar  Y.  Ellis,  Joplin  mining  engi¬ 
neer,  has  been  named  su{)erintendent  of 
the  Waco  properties  of  the  St.  Louis 
Smelting  &  Refining  Co.  He  succeeds 
S.  C.  Sandusky,  of  Baxter  Springs,  who 
will  be  in  charge  of  exploration  and 
geological  work  for  the  company. 

Eugene  McAuliSe,  of  Omaha,  Neb.,  has 
been  elected  president  of  the  American 
Institute  of  Mining  and  Metallurgical 
Engineers.  Mr.  McAuliffe  is  president  of 
the  Union  Pacific  Coal  Co.,  the  Wash¬ 
ington  Union  Coal  Co.,  and  the  Southern 
Wyoming  Utilities  Co. 

John  D.  MacKenzie  was  recently  made 
manager  of  the  California  department 


of  the  American  Smelting  &  Refining 
Co.  and  president  of  Federated  Metals 
Division  of  the  company,  with  offices 
at  40.i  Montgomery  St.,  San  Francisco. 
He  was  until  his  promotion  manager 
of  the  Southwestern  department  of  the 
company,  in  which  post  he  is  succeeded 
by  R.  D.  Bradford,  recently  smelter  man¬ 
ager  at  East  Helena,  Mont. 

Felix  Williams,  manager  of  the  local 
plant  of  the  Monsanto  Chemical  Co.  at 
Columbia,  Tenn.,  has  lieen  made  mana¬ 
ger  of  the  entire  phosphate  department, 
with  charge  of  plants  at  Anniston,  Ala.. 
St.  Louis,  Mo. ;  and  Detroit,  Mich.,  among 
others.  A.  T.  Beauregard  has  become 
manager  of  the  local  plant  at  Monsanto, 
succeeding  Mr.  Williams. 

Jesse  Madson,  superintendent  of  the 
Grant  mine,  at  Buhl,  Minn.,  has  been 
transferred  by  the  Inter-State  Iron  Co. 
to  Star  Lake,  N.  Y.  He  will  be  in  charge 
of  the  Benson  mines  being  developeil 
there  by  the  Inter-State  Iron  Co.  Paul 
Kruse,  mining  engineer  at  the  Hill- An - 
ne.x  mine,  at  Calumet,  Minn.,  will  suc¬ 
ceed  Mr.  Madson  as  superintendent  of 
the  Grant  mine. 

William  J.  O’Connor,  manager  of  the 
Utah  department  of  the  American  Smelt¬ 
ing  &  Refining  Co.,  recently  announced 
that  Edward  M.  Tittmann,  assistant 
manager,  had  been  transferred  to  East 
Helena,  Mont.,  to  manage  the  company’s 
smelter.  Kuno  Doerr,  Jr.,  assistant  su¬ 
perintendent  of  the  Garfield  smelter,  suc- 
ceeiled  Mr.  Tittmann.  R.  A.  Perry,  su¬ 
perintendent  of  the  Murray  smelter,  was 
named  to  take  ^Ir.  Doerr’s  place  at 
Garfield,  and  F.  J.  Downey,  Garfield 
plant  metallurgist,  succeedeil  Perry. 

Pierce  C.  Walker,  mining  and  metal¬ 
lurgical  engineer,  will  be  transferreil 
by  the  Standard  Cyaniding  Co.,  near 
Lovelock,  Nev.,  as  general  superintend¬ 
ent  for  the  Willow  Creek  Mining  Co., 
which  will  operate  the  Consolidated  Gold 
Acres  mining  projierty,  30  miles  south 
of  Beowawe,  Nev.  A  400-ton  diesel- 
electric  cyanide  plant  is  being  con¬ 
structed  at  the  property  by  Western 
Knapp  Engineering  Co.  Milling  is  ex- 
jiected  to  start  before  the  end  of  1941. 

Philip  D.  Wilson,  vice  president  of 
Pardners  Mines  Corp.,  New  York,  has 
lieen  appointed  chief  of  production  of 
the  Aluminum  and  Magnesium  Branch  of 
0PM,  responsible  for  the  production  of 
bauxite,  alumina,  aluminum,  and  mag¬ 
nesium,  for  all  products  fabricated  there¬ 
from,  and  for  the  supply  of  all  ingredi¬ 
ents  necessary  for  their  production.  Mr. 
Wilson  has  lieen  acting  as  chief  engi¬ 
neer  of  the  Bauxite  and  Alumina  Unit 
since  last  July. 

Roger  W.  Straus,  vice  chairman  of  the 
board  of  the  American  Smelting  &  Re¬ 
fining  Co.,  was  on  Nov.  27  elected  presi¬ 
dent  of  the  company,  succeeding  the  late 
Simon  Guggenheim.  He  was  also  ap¬ 
pointed  chairman  of  the  finance  com¬ 
mittee.  On  April  7,  1920,  Mr.  Straus 
was  appointed  assistant  to  the  president 
and  on  Jan.  16,  1923  was  made  a 
member  of  the  finance  committee  of  the 
board  of  directors.  On  April  4,  that  year, 
he  was  elected  a  vice  president  and 
assistant  to  the  president.  In  April, 
1940,  he  was  named  vice  chairman  of  the 
company. 

H.  L.  Garrity  was  made  superintend¬ 
ent  of  the  Utah  Copper  o|»en-cut  mine 
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at  Bingham,  Utah,  on  Nov.  21.  Mr.  Gar- 
rity  started  with  the  eonipany  in  1!)24 
as  a  draftsman.  In  he  was  made 

assistant  su])erintendent  of  the  Bingham 
&  Garfield  Railroad  and  in  liKlH  assist¬ 
ant  superintendent  of  the  Utah  Copjter 
mine.  Other  promotions  made  hy  L. 
Buchman,  general  su|)erintendent,  were 
L.  F.  Pett,  to  be  general  mine  foreman; 
V.  S.  Barlow,  general  mill  foreman, 
Utah  section;  and  J.  C.  Landenberger, 
Jr.,  general  track  foremaii.  ' 

W.  L.  Batt,  director  of  the  division 
of  Materials  of  OPM,  has  announced  the 
following  changes  in  personnel  of  the 
Division:  David  A.  Uebelacker,  present 
chief  of  the  Nickel  Branch,  liecomes 
chief  of  the  Copper  Branch,  succeeding 
John  A.  Church.  Mr.  Church  l>ecomes 
senior  consultant  for  the  Copper  Branch. 
Louis  Jordan,  assistant  chief  of  the 
Nickel  Branch,  has  l)eeii  named  acting 
chief.  Howard  C.  Sykes,  ])resent  chief 
of  the  Mica,  Grajdiite  Branch,  moves 
over  to  l)ecome  chief  of  the  St(K‘kpile 
and  Shipping  Imports  Branch,  succeed¬ 
ing  Philo  W.  Parker.  Mr.  Parker  has 
served  his  agreed  term  in  OPM  and  is 
returning  to  j)rivate  business.  Howard 
F.  Wierum,  assistant  chief  under  Mr. 
Sykes,  replaces  him  as  chief. 

Ernest  William  Ellis  has  recently  re¬ 
turned  from  Nicaragua,  where  he  was 
manager  of  Ccm-o  Mines,  Ltd.  This  ])rop- 
erty,  a  large-tonnage,  low-grade,  free- 
gold  deposit,  is  some  8  miles  back  in  the 
jungle  from  the  native  village  of  San 
Carlos,  which  is  on  the  Rio  Wanks,  in 
the  northeastern  ])art  of  the  country, 
some  2.10  miles  up  river.  Transportation 
from  the  river  to  the  mine  and  ore 
haulage  are  maintained  with  No.  70 
Caterpillar  tractors.  Rainfall  is  heavy, 
reaching  as  high  as  200  in.  ])er  year.  Mr. 
Ellis  contracted  malaria  and  was  taken 
by  pit-pan  (native  dugout  canoe)  100 
miles  down  the  Wanks  River  to  the  only 
hospital  in  that  section,  the  Moravian 
Mission  Hospital  at  Bilwas  Karma.  The 
trip  was  made  during  the  worst  hurri¬ 
cane  that  Nicaragua  has  had  in  years, 
even  exceeding  that  of  1035.  The  date 
was  Sept.  27  last.  Prevalence  of  ma¬ 
laria  necessitated  Mr.  Ellis’  return  to 
the  United  States.  His  address  for  the 
present  is  714  East  B  St.,  Moscow, 
Idaho. 

▼  ▼  ▼ 

OBITUARY 

H.  Connors,  who  was  mill  su]>erin- 
tendent  at  Big  Bell  Mines,  Ltd.,  Western 
Australia,  was  fatally  injured  in  a  mine 
accident  on  Sept.  1 0. 

Major  Edwin  Clarence  Eckel,  chief 
geologist  of  the  Tennessee  Valley  Au¬ 
thority,  died  on  Nov.  22  at  his  farm 
near  Knoxville,  Tenn.,  at  the  age  of  07. 

Franklin  Thompson  Sutherland,  a  re¬ 
tired  mining  engineer  active  in  the  de¬ 
velopment  of  mining  in  the  West  in 
the  early  days  of  mining  there,  died 
at  Jacksonville,  Fla.,  on  Nov.  18.  He 
was  87. 

James  R.  Peberdy  was  killed  at  Wah- 
roonga,  a  suburb  of  Sydney,  on  Sept.  24. 
He  had  been  for  a  number  of  years 
engaged  in  alluvial  tin  mining  in  Malaya 
and  was  latterly  consultant  to  Tableland 
Tin  Dredging  N.  L.  in  Queensland. 


William  A.  Thomas,  former  mill  su¬ 
perintendent  at  the  Young-Davidson 
Mines,  Ltd.,  in  Matachewaii,  Ontario, 
Canada,  died  in  Toronto  General  Hospi¬ 
tal  late  in  Septeml>er  after  a  long  ill¬ 
ness.  He  was  born  in  Cornwall  and 
came  to  Timmins,  Out.,  sevente«>n  years 
ago,  where  he  was  employed  by  Hollinger 
Consolidated  Gold  Mines.  He  is  sur¬ 
vived  by  his  wife. 

John  Alexander  Lindsay,  who  was  in 
the  service  of  the  Broken  Hill  Propri¬ 
etary  Company,  Ltd.,  for  a  perical  of  43 
years,  died  on  July  27.  Mr.  Lindsay  was 
for  33  years  chief  engineer  to  the  com¬ 
pany  at  its  mine  at  Broken  Hill  and 
since  1934  had  l)een  consulting  engineer 
to  the  company  in  Adelaide,  supervising 
Whyalla  construction  contracts  and  me¬ 
chanical  orders. 

Livingston  Wernecke,  of  Berkeley, 
Calif.,  mining  engineer,  geologist,  scien¬ 
tist,  and  mine  oj>erator,  was  killed  in 
an  airplane  accident  on  Oct.  21  while 
Hying  from  Hyder,  Alaska,  by  way  of 
^iayo,  Yukon  Territory.  He  was  58. 
He  and  his  pilot,  Charles  Gropstis, 
crashed  in  a  misty  rain  at  I.Ady  Doug¬ 
las  Island,  in  Milbank  Sound.  British 
Columbia.  ^Ir.  Wernecke  was  at  the 
time  of  his  death  manager  and  consult 
ing  engineer  for  the  Treadwell  Y'likon 
Corp.  He  had  since  1907  l)een  conspicu- 
<»usly  identified  with  the  develo]>ment 
of  mining  in  Alaska  as  well  as  with  the 
construction  of  railroads  there.  He  was 
associated  also  with  Alaska  Gastineau 
Mining  Co.,  Alaska  Treadwell  Gold  Min¬ 
ing  Co.,  Alaska  Juneau  Gt)ld  Mining 
Co.,  all  in  Alaska,  and  with  Beela*  Gold 
Mining  Co.,  Pacific  Mining  Co.,  and 
Atolia  Mining  Co.,  of  which  he  was  ])resi- 
dent,  all  operating  in  California.  He  was 
a  member  of  the  A.I.M.E.  and  the  Cana¬ 
dian  Institute  of  Mining  and  Metallurgi¬ 
cal  Engineers. 


An  Appreciation  of 
Simon  Guggenheim 

Simon  Guggenheim  (born  Dee.  30, 
1807;  died  Nov.  2,  1941)  was  the  sixth 
s*)n  of  ^leyer  Guggenheim  and  one  of 
that  famous  group  of  Guggenheim  broth¬ 
ers  whose  names  are  so  intimately  asso¬ 
ciated  with  the  development  of  many 
famous  mining  and  metallurgical  enter¬ 
prises.  In  1901,  the  then  Guggenheim 
mining  and  smelting  interests  were  con¬ 
solidated  with  American  Smelting  &  Re¬ 
fining  Co.  Senator  Guggenheim  at  that 
time  lived  in  Colorado  and  remained 
in  charge  of  that  most  important  divi¬ 
sion  of  the  company  until,  in  1907,  he 
was  elected  to  the  United  States  Senate. 
I  have  been  told  by  important  Colorado 
]ioliticians  of  that  era  that  Senator 
Guggenheim  accomplished  more  concrete 
results  for  his  State  and  constituents 
than  any  previous  Colorado  Senator. 
But  the  lost  motion,  delays,  and  inelli- 
ciency  of  government  activities  were  the 
antithesis  of  his  inborn  characteristics, 
and  so  at  the  end  of  his  term  he  de- 
.clined  to  be  a  candidate  for  reelection, 
jtreferring  to  return  to  his  business 
career.  Accordingly,  he  went  to  New 
York  and  resumed  his  association  with 
American  Smelting  &  Refining  Co.,  l)e- 
c'oming  chairman  of  the  board  of  direc¬ 
tors,  his  elder  brother  Daniel  at  that 
time  being  the  president.  Upon  Daniel’s 


retirement.  Senator  Guggenheim  l>ecame 
president  in  January,  1919,  and  remained 
such  until  his  death,  a  iH*riiKi  of  23 
years  lacking  about  two  montbs. 

During  his  presidency,  the  Smelting 
wunjainy  entirely  j>aid  off  its  lamd  is¬ 
sue,  which  at  its  maximum  was  over 
$52,000,000,  built  nine  new  plants  of 
various  kinds  in  the  United  States  and 
Me.xico,  aetjuired  large  interests  in  Gen¬ 
eral  Cable  Corjmration  and  Revere  Cop¬ 
per  &  Brass  Incorporated,  ac<]uired  the 
entire  properties  of  Federated  Metals 
Co.,  the  largest  secondary-metal  business 
in  the  United  .States,  and  acipiired  many 
new  mines  or  important  interests  therein 
in  various  parts  of  the  world,  including 
Newfoundland,  Australia.  Peru,  Mexico, 
and  Saudi  Arabia,  as  well  as  the  Uniti'd 
States.  The  comi)any  paid  out  or  de¬ 
clared  in  dividends  during  the  Sena¬ 
tor’s  j)residency  $178,270,028.  It  retained 
for  uses  of  the  comjiany  for  its  expan¬ 
sion  and  maintenance  policy  .$194,550,712. 

As  an  executive.  Senator  Guggenheim 
possessed  marked  sagacity  in  the  choice 
of  his  leading  lieutenants  (to  whom,  once 
selected  and  j)roved,  he  left  to  an  un¬ 
usual  degree  the  administration  of  their 
resj)ective  departments)  and  a  marked 
ability  to  see,  grasp,  and  appreciate  fully 
the  viewpoint  of  the  other  fellow,  even 
though  he  may  not  have  agreed  with 
him.  He  always  showed  interest  in  the 
welfare  of  his  sulwrdinates,  was  always 
approachable  and  symi>athetic  in  his 
dealings  with  them,  and  fair  in  his  de¬ 
cisions  where  differences  of  opinion  arose. 
Few  leaders  have  left  Whind  them  a 
more  loyal  and  devoted  following. 

The  Senator  was  always  generous  in 
his  ])hilanthroj)ies,  in  assistance  to  old 
friends,  as  well  as  in  gifts  to  chari¬ 
table  and  educational  institutions.  His 
name  will  go  down  to  future  genera¬ 
tions  as  the  founder,  with  Mrs.  Guggen¬ 
heim.  of  the  John  Simon  Guggenheim 
Memorial  Foundation,  to  which  they 
gave  some  .$8,900,090  during  the  Sena¬ 
tor’s  lifetime,  and  to  which  Foundation, 
having  no  living  children,  he  has  left 
much  the  greater  part  of  his  fortune. 
The  work  of  that  Foundation  in  the  ad¬ 
vancement  of  knowledge  and  in  giving 
o]>[Mirtunities  to  men  and  women  to  ]»ur- 
sue  8|)ecial  studies,  after  having  dem¬ 
onstrated  in  actual  life  their  intellectual 
ability,  fills  a  field  not  wcupied  by  any 
other  Foundation.  Already  the  great 
wisdom  shown  in  giving  for  such  a  pur- 
]M>se  is  becoming  apparent. 

For  over  twenty  years  we  had  ad¬ 
joining  and  connecting  offices  and  were 
in  almost  daily  consultation.  No  un- 
]deasant  incident  ever  arose  lietween  us. 
Not  only  in  business,  but  also  on  the 
golf  course  and  in  the  home,  I  had  op¬ 
portunity  to  know  and  appreciate  his 
many  fine  qualities.  He  was  a  charm¬ 
ing  com])anion  and  his  shrewd,  pene¬ 
trating  comments  upon  men  and  affairs 
were  a  constant  source  of  interest.  As 
a  true  and  loyal  friend,  he  left  nothing 
to  be  desired. 

Simon  Guggenheim’s  life  was  a  full 
and  well-rounded  one.  He  was  success¬ 
ful  in  business,  served  his  nation  in  high 
political  office,  and  gave  millions  of 
dollars  for  the  benefit  of  mankind.  He 
left  behind  a  host  of  devoted  and  ad¬ 
miring  friends,  and  his  name  will  go 
on  in  the  future  assendated  not  only 
with  the  successful  administration  of  a 
large  industrial  company,  but,  of  far 
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greater  huinaiiitariaii  iinportaiice,  also 
with  the  creation  of  an  important  edu¬ 
cational  Foundation  that  will  continue 
to  benefit  his  fellow  man  for  generations 
to  come.  Francis  H.  Brownell 

▼  ▼  ▼ 

LETTERS 

Reverberatory  Capacity  , 

At  Noronda 

IN  THE  ARTICLE  on  “Pyrometal- 
lurgy,”  by  Prof.  Carle  R.  Hayward, 
of  Massachusetts  Institute  of  Tech¬ 
nology,  in  E.dMJ.’s  Diamond  Jubilee 
Number,  August,  1941,  Professor  Hay¬ 
ward  was,  through  an  error  in  this  office, 
made  to  say;  “The  little  intermittent 
reverberatories  treating  10  to  15  tons 
grew  slowly,  then  rapidly  after  fuel  oil 
and  pulverized  coal  became  available, 
up  to  800  tons  of  solid  charge  per 
furnace-day.”  This  led  W.  B.  Boggs, 
superintendent  of  the  Noranda  smelter, 
to  write  to  the  Editor  saying  that 
Noranda’s  reverberatories  were  handling 
up  to  1,600  tons  of  solid  charge  per  day 
and  that  he  expected  the  tonnage  to  in¬ 
crease  still  further.  His  letter  was  pub- 
lishtKl  on  page  70  of  the  October  E.dMJ. 
Now  we  discover  that  Professor  Hay¬ 
ward’s  article  originally  containerl  an 
additional  sentence  following  the  one 
quoted  above.  It  was  as  follows:  “Grad¬ 
ual  improvements  since  have  made  it 
possible  to  smelt  twice  this  quantity.” 
This  sentence  was  accidentally  lopped 
off  the  end  of  the  paragraph,  after  the 
article  bad  been  set  in  type,  in  the 
course  of  making  up  the  i)age  for  the 
printer. 

Apologies  are  due  Professor  Hayward 
for  changing  the  meaning  of  his  state¬ 
ment  by  deleting  part  of  it.  thus  making 
him  appear  to  be  unaware  of  the  im- 
|)ortant  progress  made  at  Noranda. 

The  Editor 

Helping  the 
South  American  Miner 

The  Editor 

URING  THE  PAST  FIVE 
MONTHS  I  have  been  traveling 
in  South  America  and  have  spent 
some  time  in  Colombia,  Bolivia,  and  Peru 
examining  mines.  My  work  brought  me 
into  contact  with  government  officials, 
foreign  di])lomats,  mining  engineers,  and 
many  small  mine  owners,  and  I  was 
impressed  by  the  general  dissatisfaction 
over  the  difficulty  of  obtaining  macbiii- 
ery  and  supplies  from  the  United  States. 

In  his  speech  of  Oct.  7  before  the 
National  Foreign  Trade  Council.  Under¬ 
secretary  of  State  Sumner  Welles  em¬ 
phasized  the  acute  necessity  of  main¬ 
taining  supplies  to  South  America,  say¬ 
ing: 

“There  is  likewise  the  acute  problem 
)>f  the  essential  import  neetls  of  our 
sister  republics  of  this  hemisphere  which 
are  largely  cut  off  from  European  sources 
of  supply.  Far  too  little  emphasis,  I 
regret  to  say,  has  as  yet  been  placed  U|M)n 
the  vital  obligation  of  this  country  to 
cooperate  to  a  far  greater  practical  ex¬ 
tent  than  has  as  yet  been  the  case  in 


assisting  to  the  fullest  degree  possible 
our  neighbors  of  the  Western  Hemis¬ 
phere  in  the  maintenance  of  their  own 
national  economics  in  the  ever-increasing 
dislocation  to  which  they  are  subjected. 

•‘There  is  also  need  for  additional 
trade  agreements  which  will  help  during 
the  emergency  and  which  will  assist  in 
establishing  a  sound  foundation  for  in¬ 
ternational  trade  afti-r  the  war.  Your 
government  intends  to  go  forward  with 
this  program.” 

Surely  this  is  the  time  for  lM)th  min¬ 
ing  circles  and  manufacturers  of  mining 
machinery  to  adopt  a  far-sighted  policy 
and  so  fulfill  their  obligation  to  Latin 
America  and  at  the  same  time  establish 
trade  relations  that  will  continue  to  l)e 
a  great  asset  after  the  war. 

Orders  for  mining  machinery  are  often 
held  lip  by  “priorities.”  Though  nothing 
should  be  allowed  to  interfere  with  our 
national  defense  program,  I  believe  that 
the  relatively  small  amount  of  material 
required  for  mining  machinery  for  South 
America  could  be  spared  without  hamp¬ 
ering  in  any  way  our  vital  defense  pro¬ 
duction. 

My  observations  led  me  to  believe 
that  the  smaller  mining  companies  are 
suffering  more  than  the  larger  concerns 
from  priority  rulings’.  Now,  these  small 
mining  companies  are  for  the  most  part 
entirely  owned  by  South  Americans;  and 
inasmuch  as  it  is  well  known  that  the 
U.  S.  A.  is  lending  millions  of  dollars 
to  our  sister  republics  to  help  in  the 
development  of  their  countries,  as  well 
as  to  compensate  them  partly  for  their 
loss  of  European  trade,  it  would  seem 
quite  logical  that  our  Government  take 
steps  to  brush  away  existing  difficulties, 
and  help  them  to  obtain  the  materials 
and  sujiplies  they  need  to  carry  on 
through  this  difficult  period. 

John  L.  MiniiLExoN 

Casilla  322,  Lima,  Peril 

Converter  Smelting 

The  Editor: 

HAV’E  READ  the  letter  from  F.  E. 
Wing  on  “Converter  Smelting,”  in 
the  November  E.dM.J.  To  my  jier- 
sonal  knowledge  the  smelting  of  ores  in 
converters  has  been  common  practice  for 
over  30  years.  This  was  true  both  un¬ 
der  acid,  as  well  as  basic,  converting. 
In  the  former  the  ore  was  first  charged 
into  converters  by  means  of  “boats” 
from  overhead  cranes,  when  the  acid 
linings  were  barren  siliceous  rock.  In 
1908  at  Great  Falls,  Mont.,  we  gradu¬ 
ally  rejilaced  the  barren  linings  with 
cupreous  material — Butte  copjier  ore  and 
copper  precipitates.  Charging  of  ores 
through  the  converter  mouths  continueil 
at  all  times. 

Direct  smelting  of  fine  suljihide  con¬ 
centrates  was  triefl  for  a  period  during 
1907  to  1909  by  blowing  this  material 
through  the  tuyeres.  Dr.  Ricketts  im- 
jiroved  on  our  practice  by  blowing  fine 
concentrates  through  one  tuyere  by  a 
pipe  arrangement,  which  could  be  quickly 
connected  and  disconnected. 

With  the  introduction  of  basic  con¬ 
verting  this  practice  was  discontinueil, 
and  ores  and  sulphides  were  charged 
only  through  the  converter  mouths,  and 
it  is  the  practice  today,  here  and  abroad. 
Knudsen  introduced  his  smelting  con¬ 
verter  in  Norway  alsiut  30  years  ago. 


and  his  method  was  tried  out  at  the 
United  Verde,  but  the  results  apjwir- 
ently  did  not  justify  its  continuance. 

At  Great  Falls  we  carried  on  many 
tests  to  determine  just  how  much  sul¬ 
phide  material  could  lie  smelted  in  con¬ 
verters.  We  found  that  with  the  grade 
of  sulphides  we  had  from  our  concentra¬ 
tor,  there  was  a  gradual  increase  in  the 
grade  of  matte  in  the  converter,  until 
the  white-metal  stage  was  reached,  when 
the  charge  was  blown  to  copper. 

The  operation  worked  the  liest  with 
coarse  concentrates  from  our  coarse  jigs. 
Using  fine  concentrates,  there  was  a 
heavy  tlue-dust  loss,  so  that  Mr.  Wing’s 
suggestion  of  sintering  or  agglomerat¬ 
ing  fines  is  a  good  one. 

A  reference  to  a  paper  by  Archer  E. 
Wheeler  and  myself,  published  in  the 
Transactions  of  the  A.I.M.E.,  Montana 
Volume,  1913,  shows  the  amount  of  ores 
smelted  in  detail.  Reference  is  also 
made  to  more  recent  articles  in  the  same 
Transaetions,  by  George  E.  Beavers  and 
F.  J.  Longworth,  on  smelting  concen¬ 
trates  in  converters  at  the  plant  of  the 
Tennessee  Copper  Co.  (Vol.  106,  ]>agc 
149,  and  Vol.  71,  page  969,  1933  and 
1925). 

Introduction  of  selective  flotation  con¬ 
centration,  and  the  production  of  con¬ 
centrates  high  in  copjier,  and  the  cheu])- 
ness  of  smelting  in  large  reverbera¬ 
tories,  have  made  it  hardly  worth  the 
effort  to  use  the  converter  as  the  smelt¬ 
ing  unit.  With  fuel  ratios  of  10  ]>ercent 
or  even  less,  the  actual  money  saving  is 
not  great.  This  saving  would  have  to 
be  enough  to  compensate  for  the  greater 
cost  of  high-])ressure  converter  air,  and 
higher  cost  of  getting  the  ore  to  the 
converter.  To  this  would  have  to  lie 
added  the  agglomerating  or  sintering 
cost. 

It  seems  that  the  possibility  of  smelt¬ 
ing  copjier  sulphides,  from  the  raw  state 
to  flnislieil  co[iper,  offers  more  chance 
of  being  accomplished  without  the  use 
of  extraneous  fuel  in  a  specially  de- 
signetl  reverberatory  furnace,  having 
ample  combustion  space,  by  blowing  them 
into  the  furnace  in  a  fine  state.  Flota¬ 
tion  concentration  prixluces  them  in  this 
fine  condition.  Although  there  is  suffi¬ 
cient  heat  generated  by  the  oxidation, 
there  would  be  a  slight  deficiency,  due 
to  radiation  and  loss  of  heat  in  the 
waste  gases.  By  preheating  the  sec¬ 
ondary  air  to  the  furnace  with  the 
waste  gases  or  by  slightly  enriching  the 
air  with  oxygen,  or  both,  the  direct 
smelting  of  sulphide  concentrates  can 
be  accomplished  without  fuel. 

Specially  designed  nozzles  would  have 
to  be  used,  to  keep  the  sulphide  par¬ 
ticles  in  suspension  until  oxidation  is 
complete,  or  there  would  be  only  a  par¬ 
tial  oxidation.  We  conducted  tests  in 
this  procedure  at  Great  Falls  in  1916,  to 
demonstrate  sufficiently  that  smelting 
without  fuel  from  the  raw  sulphides  to 
copper  can  be  accomplished. 

Direct  smelting  of  sulphides  in  a  con¬ 
verter  can  be  done,  but  the  reverbera¬ 
tory  can  do  it  more  cheaply,  even  though 
extraneous  fuel  is  used.  To  smelt  1,500 
tons  in  converters  would  be  a  tremen¬ 
dous  daily  problem  in  handling  alone. 
In  some  plants  a  single  reverberatory 
does  this.  Milo  W.  Krbjci 

(i09  Marhjn  Apartments, 

39th  and  Cathedral,  N.W., 

Washington,  D.  C. 
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OF  THE  INDUSTRY 


What  Metal  Statistics  Show 


WAR  BY  JAPAN  on  Pacific  po8- 
sessioiis  of  the  United  States  on 
Dec.  7  brought  government  offi¬ 
cials  and  mine  operators  together,  study¬ 
ing  the  price  situation  in  copper  and 
lead,  in  the  conviction  that  mines  must 
increase  output.  Metals  are  needed  now 
for  war.  In  World  War  I  domestic  cop¬ 
per  producers  in  1910  obtained  a  higher 
yield  of  copper  per  ton  of  ore  and  re¬ 
ceived  an  average  of  27.2c.  a  pound  for 
coj»j)er  and  produced  a  volume  of  metal 
less  than  that  e.\pected  to  be  produced 
in  1941  at  12c.;  in  spite  of  a  much  lower 
yield  of  copper  i)er  ton  of  mined  ore. 
Public  hearings  were  planned  to  be  held 
in  Washington  in  December  to  obtain 
data  for  the  increase  of  copper  output. 

T>;ad  will  be  discussed  Jan.  5,  as  Leon 
Henderson  head  of  OPA  has  agreed  to 
confer  with  representatives  of  the  indus¬ 
try  to  determine  whether  the  price  of 
lead  should  be  increased.  The  conference 
was  called  by  Representative  White, 
chairman  of  the  authority  considering 
the  price  situation  in  lead. 

Control  regulations  affecting  distribu¬ 
tion  and  use  of  copper  were  a  factor 
during  October  in  holding  down  deliver¬ 
ies  and  bringing  about  a  modest  rise  in 
stocks  of  duty-free  copper.  The  statistics 
of  the  Copper  Institute  for  last  month 
showed  stocks  of  refined  copper  on  Oct. 
31  of  67,260  tons,  which  compares  with 
<>3,670  tons  a  month  previous  and  142,- 
772  tons  at  the  beginning  of  the  year. 

The  summary  of  copper  statistics  for 
September  and  October,  in  tons,  follows: 


Production  : 

('rude  . 

Refined  . 

Deliveries,  refined  : 
Production  : 

Domestic  . 

Kxport  . 


.Sept.  Oct. 

(a)  81,839  85,646 

(a)  81,553  86,617 

Sept.  Oct. 

(a)  121,021  121,313 

.  144 


Totals  . (a)121,021  121,457 

Stock  at  end  (b) .  63,670  67,260 


(a)  Corrected,  (b)  Duty-free  copper  at 
refineries,  on  consignment,  and  in  Kx- 
change  warehouses,  but  not  including  con¬ 
sumers’  stocks  at  their  plants  or  ware¬ 
houses. 


Imports  of  copper  into  the  United 
States  during  September,  with  compar¬ 
able  figures  for  the  same  month  last 
year,  in  tons: 


September — 


Copper  in  : 

1940 

1941 

Ore  and  concentrate.  . , 

. .  5,323 

4,485 

Matte,  etc . 

. .  7,426 

568 

Unrefined  . . 

.  .  31,416 

25,431 

Refined  . 

.  7,320 

34,915 

Scrap  . 

122 

55 

Totals  . . 

.  .  51,607 

65,454 

►  LEAD — Statistics  covering  lead  refined 
in  this  country  for  the  months  of  Sep¬ 
tember  and  October,  in  tons,  according 
to  the  American  Bureau  of  Metal  Sta¬ 
tistics,  follow: 


Sept. 

15,330 

Oct. 

Stock  at  beginning . 

Production  : 

13.148 

From  domestic  ore . . . 

41,373 

37.221 

«  Secondary  and  foreign 

3,530 

3,906 

Totals  . 

44.903 

41,127 

Domestic  shipments. . . . 

47,093 

43,537 

Stock  at  end . 

13,148 

10,735 

“Present  ore  production  is  about  the 
maximum  possible  at  the  current  lead 
price,”  Felix  E.  Worinser,  secretary  of 
the  Lead  Industries  Association,  told  a 
House  committee  headed  by  Representa¬ 
tive  White  (Idaho).  “Mine  operators,” 
he  said,  “are  experiencing  difficulties  in 
keeping  workers  at  present  rates  of  pay 
and  may  have  to  increase  wages,  and 
therefore  ore  prices  must  be  raised  to 
maintain  the  present  output  rate.”  The 
committee  has  been  named  to  look  into 
the  price  situation  in  lead.  Sentiment 
in  the  Rocky  Mountain  states  is  strong 
for  raising  the  price  to  stimulate  pro¬ 
duction  of  lead. 

►  ZINC — The  domestic  zinc  statistics 
(all  grades)  for  October  and  November, 
according  to  the  American  Zinc  Institute, 
follow: 

Production  of  Prime  Western  and 
other  grades  for  November,  follow: 


Oct. 

Nov. 

Stock  at  beginning . 

19.427 

21.594 

Production  . 

75.980 

74.710 

Total  . 

95.407 

96.304 

Production  daiiy  rate.... 
Shipments : 

2,451 

2.490 

Domestic  . 

61,594 

60,913 

Foreign  (drawback  duty) 

12.219 

12,209 

Total  shipments . 

73.813 

73.122 

ITnfilled  orders . 

62.559 

84.101 

Stock  at  end . 

21..594 

23,182 

Production  by  Grades 

Prime  Western . 

29.730 

29,431 

Select . 

1.456 

1,417 

Brass  Special . 

Intermediate . 

7.077 

4,364 

3.596 

4,695 

High  Grade . 

18.043 

16,399 

Special  High  Grade . 

16.078 

18.404 

Total  .  75.980  74,710 


In  reviewing  the  zinc  situation  at 
the  meeting  of  the  New  York  Section  of 
the  American  Institute  of  Mining  & 
Metallurgical  Engineers,  on  Nov.  27, 
Howard  I.  Young,  president  of  the  Amer¬ 
ican  Zinc,  Lead  &  ^melting  Co.,  said  it 
is  reasonable  to  assume,  in  view  of  the 
possible  diversion  of  steel  to  other  uses 


E  &  M  J  Weighted  Index  oi 
Non-Ferrous  Meted  Prices 

(100)  is  composite  for  1922-3—4) 


1929 . 

.110.33  1935 

.  74.66 

1930 . 

.  82.87  1936 

.  73.45 

1931 . 

.  60.20  1937 

.  90.86 

1932 . 

.  48.26  1938 

.  73.67 

1933 . 

.  59.79  1939 

.  77.71 

1934 . 

.  69.59  1940 

.  79.22 

1939 

1940 

1941 

January  . . 

.  77.12 

80.85 

82.48 

February  . 

.  76.89 

77.23 

82.76 

•March  .... 

.  77.00 

77.94 

88.27 

April  . 

.  74.79 

77.19 

83.48 

May  . 

.  73.61 

77.68 

83.48 

.  73.17 

78.85 

83.51 

J  uly  . 

. . . . .  71.95 

76.72 

83.60 

August  . . . 

.  73.88 

76.71 

83.39 

September 

.  83.07 

79.40 

.  83.34 

October  . . . 

.  84.25 

82.49 

88.84 

November  . 

.  83.80 

83.14 

84.32 

December  . 

.  82.89 

82.42 

and  the  trend  toward  substitute  coatings, 
that  the  reduction  in  the  use  of  zinc  by 
the  galvanizing  industry  in  1942  will 
be  adequate  to  account  for  a  difference 
of  30,0()0  tons  between  consumption  plus 
exports  and  the  available  supply. 

Mr.  Young  presented  the  following 
statistics  of  the  needs  of  consumers,  plus 
exports,  for  1941  and  adjusted  consump¬ 
tion  in  1942,  in  tons: 


Galvanizing 
ilrass  mills. 
Die  casting. 
Rolling  mills 
Oxide  plants 
Other  uses  . 


1941  (a)1942 

312.000  312,000 

240,000  360,000 

120,000  100,000 

84,000  67,0(M» 

18,000  18,000 

12,000  12,000 


786,000  869,000 

Estimated  exports  ....  150,000  150,000 


Total  needs  .  936,000  1,019,000 

(a)  Estimated  consumption  based  on  ad¬ 
justments  to  balance  production  and  con¬ 
sumption. 

►  ARSENIC — Production  of  crude  ar¬ 
senic  in  the  United  States  during  Sep¬ 
tember  was  2,906  tons,  making  a  total 
of  30,367  tons  for  the  first  nine  months 
of  1941.  Production  during  all  of  1940 
was  35,573  tons. 

Imports  of  white  arsenic  during  the 
first  eight  months  of  1941  amounted  to 
6,499  tons,  compared  with  8,362  tons  in 
the  same  period  last  year. 


►  MOLYBDENUM — Production  of  mo¬ 
lybdenum  concentrate  during  September 
was  3,816,600  lb.,  against  3,780,300  lb. 
in  August,  according  to  the  Bureau  of 
Mines.  The  statistics  for  August  and 
September,  in  pounds,  follow: 


Aug. 

Stocks  at  beginning  18.581,109 
I’roduction  (a)  . . .  3,780,300 

Shipments : 

Domestic  .  2.216.400 

Export  .  2,048.300 


Sept. 

18.096.700 

3,816,600 

3,002,800 

91,100 


Totals  .  4,264,700  3,093.900 

Stock  at  end .  18,096,700  18,819,400 

(a)  Includes  smelter  salts  produced  from 
complex  ores. 

►  QUICKSILVER — Domestic  production 
of  quicksilver  in  September  reached 
4,200  flasks,  against  4,100  flasks  in 
August  and  a  monthly  average  of  3,579 
flasks  for  the  first  nine  months  of  1941, 
the  latest  report  on  the  metal  by  the 
Bureau  of  Mines  shows. 

Quicksilver  statistics  for  August  and 
September,  in  flasks  of  76  lb.,  follow: 


Production  . 
Imports  . . . 
Exports  . . . . 
Consumption 
Stocks  (b)  . 


Aug.  Sept. 

4.100  4.200 

500  (a) 

318  (a) 

3.600  3,700 

12,157  12,716 


(a)  Not  yet  available,  (b)  In  hands  of 
consumers,  dealers,  and  producers  reporting 
to  the  Bureau  of  Mines. 
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eonstruftioii  of  a  100-toii  anialgamation- 
Hotation  mill  wait  decided  on,  with  foun¬ 
dation  work  being  started  on  Sept.  20. 
The  plant  will  handle  seniioxidized  por¬ 
phyry  and  slate  quartz  ores  contained  in 
the  old  dumps  on  the  properties  for  sev¬ 
eral  months  pending  completion  of  under¬ 
ground  and  surface  mining  preparations, 
and  milling  operations  are  scheduled  to 
commence  early  in  December.  Tests  made 
on  the  ore  indicate  that  a  high  percent¬ 
age  of  the  gold  can  he  recovered  by 
amalgamation;  values  e.xisting  in  jiyrite 
and  galena,  along  with  free  gold,  will  re¬ 
quire  dotation  treatment.  The  mill  dow- 
sheet  follows  closely  that  of  the  newer 
mills  installed  in  California,  and  eijiiip- 
ment  in  cour.se  of  erection  includes  a  jaw 
crusher,  ball  mill  with  classifier,  jig, 
barrel  amalgamator,  dotation  cells,  dlter, 
and  cleaner  table.  Ore  mined  at  different 
workings  will  be  transportwl  to  the  mill 
by  dum]i  trucks.  Paul  A.  Bundy,  of  Xe- 
vada  City,  is  superintendent  in  charge 
of  design  and  construction  of  the  mill 
and  surface  jilant  layout,  and  eleven  men 
are  employe<l.  The  company  is  headed 
by  \V.  K.  Jansen,  E.  M.  Clark,  and  asso¬ 
ciates. 

►  Construction  of  a  mill  with  a  ma.xi- 
mum  capacity  of  350  tons  and  a  surface 
plant  is  nearing  completion  at  the 
Church  mine,  near  El  Dorado,  El  Dorado 
Comity,  operated  by  Madre  de  Oro  Gold 
Mines.  Inc.  Mining  machinery  erectetl 
recently  includes  a  200-hp.  double-drum 
hoist  and  a  750  cu.ft.  comiiressor.  The 
mine  is  ojiemni  by  the  Church  shaft, 
1.200  ft.  dee])  and  having  ten  levels.  Un¬ 
derground  development  is  jiroceeding 
steadily,  with  jtroduction  schetluleil  to 
start  at  the  end  of  the  year.  Forrest 
Riley  is  president  of  the  comi)any,  Mrs. 
Hazel  Riley  Mitchell,  secretary-treasurer, 
and  W.  J.  Loring,  managing  engineer. 

►  Douglas  Mercury  Co.  has  started  oj)- 
eration  at  the  Manzanita  quicksilver 
mine,  near  Wilbur  Hot  Springs.  C.'olusa 
County,  following  installation  of  a  new 
treatment  i)lant.  B.  C.  Austin,  San  Fran¬ 
cisco  consulting  engineer,  is  manager. 

►  Dredging  o})erations  have  been  started 
at  the  old  Malakoff  hydraulic  holdings 
near  North  Bloomfield,  Nevada  County, 
by  the  Innis  Dredging  Co.  after  reassem¬ 
bly  of  the  dragline  drwlge  formerly  work¬ 
ing  on  Deer  Creek  below  Nevada  City. 
A.  B.  Innis  is  superintendent. 


Viaw  of  n«w  350-ton  ilototion  mill  oroctod  racontly  by  Madre  de  Oro  Gold 
Minei,  Inc.,  at  the  Church  mine,  near  El  Dorado,  El  Dorado  County,  Calif, 


ducted  by  the  compatiy  in  El  Dorado 
County.  Robert  H.  Sayre  is  vice  presi- 
detit  in  charge  of  [troduction,  with  office 
at  .Sacrametito.  and  H.  F.  Byram  is  vice 
|)resident  in  charge  of  development,  with 
iieadquarters  at  Grants  Pass,  Oregon. 
The  company  has  chrome  ])roperties  in 
California,  Oregon,  and  Washington. 

►  I.sibicasa  Co.,  of  Sacrametito,  has  move<l 
one  of  its  dragline  dredges  working  with¬ 
in  the  Hood  control  dam  of  the  city  of 
Stockton,  on  the  Calaveras  River  near 
Valley  Springs,  to  the  Jamison  Creek 
placers,  near  Quincy.  Plumas  County.  A 
second  unit  will  be  moved  to  the  same 
holdings  soon. 

►  At  the  Midnight  mine,  near  Nevada 
City,  Nevada  County.  reo])ened  rettently 
by  local  interests,  lateral  work  is  in 
progress,  following  dewatering  of  the 
18()-ft.  incline  shaft.  Nine  men  are  em- 
l)loye<l  under  the  direction  of  L.  C.  Smith, 
sujierintendent. 

►  Lincoln  Gold  Dredging  Co.  recently  ac- 
quiretl  by  lease  the  old  Niagara  mine  and 
adjoining  mineral  holdings  about  0  miles 
west  of  French  Gulch,  Shasta  County. 
Examination  and  e.\|)loratiun  work  has 
proved  satisfactory  to  the  e.xtent  that 


CALIFORNIA 


Walker  Copper  Mine 
Suspends  Operations 

Present  price  of  the  metal  too  low  to  moin- 
tain  production  in  face  of  rising  operating 
costs — Oro  Fino  Consolidated  Gold  Mines 
begins  deeper  shaft  sinking 

►  0i)erations  have  l)een  suspended  at  the 
Walker  mine,  California’s  largest  copper 
producer,  at  Walkermine,  Plumas 
County,  hw-aiise  of  the  current  low  price 
of  coi)i)er.  The  mine  is  controlltHl  by  the 
International  Smelting  &  Refining  Co.,  of 
Salt  Lake  City,  subsidiary  of  Anaconda 
Copi)er  Mining  Co.,  and  employed  uj)  to 
500  men  when  working  at  cajiacity.  The 
concentrator  is  (H|ui])ped  to  handle  1.500 
tons  of  low-grade  ore  a  day,  and  prialuc- 
tion  in  1940  amounteil  to  10,524.345  lb. 
co|)per,  237.891  oz.  silver,  and  14,170  oz. 
gold.  Operations  were  directed  by  H.  M. 
Hartmann,  manager. 

►  After  com]>letion  of  an  extensive  dia¬ 
mond-drill  campaign,  Oro  Fino  Consoli¬ 
dated  Gold  Mines  has  started  to  deejien 
the  800-ft.  incline  shaft  at  its  j)roi)erty 
at  Ophir,  Placer  County,  an  additional 
400  ft.  The  mill  is  currently  operated  on 
a  one-shift  basis,  handling  ore  mined 
from  upj)er  levels.  J.  C.  Kemp  van  Ee, 
general  manager,  is  in  charge  of  ojiera- 
tions. 

►  Rustless  Mining  Corji.,  C.  E.  Tuttle, 
president,  a  subsidiary  of  the  Rustless 
Iron  &  Steel  Corporation,  Baltimore, 
Maryland,  has  started  work  on  a  200-ton 
concentrator  designed  by  Southwestern 
Engineering  Co.,  of  Los  Angeles,  to  treat 
chrome  ores  to  be  mined  by  open-pit 
methods  at  the  Grey  Eagle  mine,  at 
Chrome,  Glenn  County.  Transportation 
of  ore  from  the  mines  to  the  mill  will  be 
effected  by  an  aerial  tram  about  2  miles 
long.  Actual  ]iroduction  is  expected  to 
start  early  in  February.  C.  E.  OslKirne, 
general  superintendent,  directs  o])era- 
tions  both  at  the  Grey  Eagle  holdings 
and  the  chrome  mining  operations  con- 


Draglin*  dr*dg«  unit  of  Rivor  Pino  Drodging  Co.,  oporating  on  Conoumnos 
Rivor  not  far  below  the  old  Nashville  mine,  near  Nashville,  El  Dorado 
County,  Calif. 
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Z3 — Potasnnm 

EUiyl 

Zontliato 


the  various  sulphide  and  metallic  ores  can 
be  met  substantially  by  one  or  more  BELAR 
BRAND  Xanthates. 

Write  for  free  samples  .  .  .  Your  own  labora¬ 
tory  experiments  will  establish  other  desir¬ 
able  qualities,  such  as  exceptional  stability, 
uniform  quality  and  purity. 


PINE  OIL  was  one  of  the  many  materials 
experimented  with  in  the  hope  of  de¬ 
veloping  a  satisfactory  flotation  reagent.  In 
fact  this  material  still  finds  application,  in 
certain  instances. 

As  a  resvdt  of  seemingly  endless  search — 
testing,  comparing  and  discarding — have 
come  Xanthates  .  .  .  And  so  extensive  has 
been  Great  Western's  work  in  this  field  that, 
currently,  there  are  seven  distinct  types  of 
BEAR  BRAND  Xanthates — each  with  its  in¬ 
dividual  recovery  characteristics. 

Mining  men  throughout  the  world  consider 
BEAR  BRAND  Xanthates 
t  h  e  scientific  approach  to 
y  \  the  flotation  problem  .  .  . 
\  Practically  every  require- 
\  ment  for  the  treatment  of 


Z4 — Sodium 

Ethyl 

Xauthato 


Z5* — PotoMium 

Amyl 

Xauthate 


GREAT  WESTERN  DIVISION 
THE  DOW  CHEMICAL  COMPANY 

San  Franciaco,  Caliiornia,  U.S.A. 

Cabin  Addinna:  "Chlor" 

Plania:  Piltabuig  and  Snal  Bnach,  Caliioinia 

Nnw  York  *  Snattln  *  Lon  Angnlns  M 

NEW  YORK:  1775  Bioadway;  EL  PASO, 

TEXAS:  H.  J.  Baron  Co.;  MEXICO:  La  Cana 
dal  k^naio,  Uruguay  41,  Mozico,  D.F.; 

MONTREAL,  QUEBEC:  WiUiam  I.  Michaud 
Co.,  Ltd.;  VANCOUVER,  B.  C.;  Commarcial 
Chnmicaln  Limited, -  LONDON:  Auatin  Hoy 
A  Co.,  Ud.;  SO.  AFRICA-Bin.AWAYO  and 
N'DOLA:  lohnnon  A  Flatchnr,  Ud.;  JOHAN- 
NESBURG:  Edward  L.  Balaman  (Pty.)  Ud. 


Z6* — Potonnium 
Pnntanol 
Amyl  Xanthatn 


Z8 — Potassinm 
Sacondary 
Bntyl  Xanthatn 


Z9 — Potaaaium 

laopropyl 

Xanthatn 


no — Potannittm 

Hnzyl 

Xanthatn 


*Tiom  Sharplmt 
Amyl  AJcmoJ 


At  th*  Goleonda  dirUion  of  tha  Narado-Massachiuatta  Co.,  in  Narada, 
this  naw  plant  is  traatinq  tunqstan  ora,  from  tha  company's  mina  about 
throa  milas  away,  whara  porinq  braokars  ora  amployad  in  mininq.  Tha 
capacity  oi  tha  plant  will  ba  incraosad  from  100  to  200  tons  par  day. 


NEVADA 


Drilling  Under  Way  on 
Old  Copper  Claims 

International  Smelting  &  Refining  Co.  in¬ 
vestigating  Guild — Adoms-Herrin  property 
in  Lyon  County — Nevada  Massachusetts 
Co.  to  double  copocity  oi  its  tungsten  plant 

►  Diamond  drilling  is  in  progress  under 
contract  for  the  International  Smelting 
&  Relining  Co.  on  copper  claims  two 
miles  west  of  Yerington,  Lyon  County, 
known  as  the  Giiild-Adams-Herrin  prop¬ 
erty,  from  which  the  long-defunct  Ehn- 
pire-Nevada  Copper  Mining  &  Smelting 
Co.  shipped  some  $.500.(100  worth  of 
high-grade  cojtper  ore.  mined  at  shallow 
levels.  In  (diarge  at  the  property  is 
Robert  S.  Moehlman,  of  Anaconda’s 
geological  dej)artment  at  Butte.  Inter¬ 
national,  a  subsidiary  of  Anaconda  Cop¬ 
per  Mining  Co.,  is  completing  a  350-ton 
flotation  mill  at  the  Copper  Canyon  mine 
of  the  Copper  Canyon  Mining  Co.  in  Lan¬ 
der  County,  developing  this  mine  and  the 
company’s  Copper  Basin  properties. 

►  Capacity  of  a  100-ton  tungsten  mill 
operated  by  the  Goleonda  Syndicate,  sub¬ 
sidiary  of  the  Nevada-Massachusetts  Co., 
near  Goleonda,  southeastern  Humlioldt 
County,  is  to  be  doubled  at  once.  The 
scheelite  ore  is  mined  by  power  shovel 
from  a  flat  terrain  and  trucketl  to  the 
mill.  The  Nevada-Massachusetts  opera¬ 
tion  near  Mill  City,  Pershing  County, 
until  recently  the  largest  United  States 
producer  of  tungsten,  treats  260  tons  of 
scheelite  per  day  and  1,000  tons  j)er  day 
of  tailing  that  has  accumulated  from  the 
primary  treatment  plant.  Late  reports 
stated  an  RFC  advance  had  been  author¬ 
ized  to  increase  capacity  of  this  mill. 

►  Provision  has  been  made  to  increase 
substantially  the  production  of  dumor- 
tierite  from  the  only  known  important 
deposit  of  the  mineral,  in  western  foot¬ 
hills  of  the  Humboldt  range  in  Pershing 
County,  owned  by  the  Champion  Sil- 
limanite.  Inc.,  wholly-owned  subsidiary 
of  the  Champion  Spark  Plug  Co.,  of  De¬ 
troit.  Used  in  spark-])lug  cores,  dumor- 
tierite  is  mixed  with  sillimanite  from  the 
company’s  deposits  high  on  the  White 
Mountains  in  Inyo  County,  Calif. 


►  Lead-silver  concentrate  is  being  ship¬ 
ped  from  the  remodeletl  flotation  mill  at 
the  Nevada-Bclmont  mine  in  the  Hamil¬ 
ton  or  White  Pine  district,  a  carload 
having  been  shipped  recently  to  the  A.  S. 
&  R.  lead  smelter  at  Garfield,  Utah.  The 
mine,  outmoded  mill,  and  two-mile  aerial 
tramway  were  purchased  some  months 
ago  from  the  Tonopah  Belmont  Develop¬ 
ment  Co.  by  A.  A.  DeMelik,  mining  en- 
giiM*er  of  New  York,  who  lately  was 
said  to  have  sold  the  propei'ty  to  Byron 

F.  Snyder,  of  Lauderdale,  Fla.  Edwanl 
R.  Wagner,  of  Ely,  has  been  appointed 
manager. 

►  Prospect  drilling,  conducted  by  con¬ 
tractors  for  the  Freeport  Sulphur  Co. 
on  the  old  Majiiba  Hill  co])per  mine  in 
the  Antelope  district.  Pershing  County, 
has  been  discontinued  for  the  present, 
hut  results  of  underground  work  in  the 
vicinity  of  an  isolated  shoot  of  tin  ore 
have  encouraged  further  exploration. 
A.  A.  Gustafson,  engineer  in  charge  of 
Western  operations  for  the  Freeport 
Sulphur  Co.,  with  offices  in  Reno,  said 
low-grade  cassiterite  had  been  found  by 
prospect  work  over  a  considerable  area. 
The  shoot  or  pipe  of  high-grade  cassit- 
erite  occurs  in  a  fissure  that  produced 
several  thousand  tons  of  12  percent  cop- 
l)er  ore  in  earlier  work.  In  view  of  the 
improved  outlook.  Representative  James 

G.  Scrugham,  of  Nevada,  has  requesteil 
the  U.  S.  Bureau  of  Mines  to  renew  its 
investigation  of  the  tin  occurrence. 

►  Sinking  of  a  new  deep  shaft  was 
started  on  Nov.  15  by  the  Eureka  Cor- 
[Htration,  Ltd.,  of  Toronto,  on  the  Rich- 
mond-Eiireka  property  on  Ruby  Hill,  two 
miles  west  of  Eureka.  Site  of  the  shaft 
is  1,400  ft.  north  of  the  Locan  shaft, 
main  opening  of  the  old  mines  which 
])rodiiced  some  $80,000,000  in  lead,  silver, 
and  gold.  The  shaft  is  designed  to  reach 
the  ore  zone  north  of  the  Ruby  fault  and 
at  a  depth  of  2.500  to  .3.000  ft.,  diamond 
drills  having  established  the  presence  of 
ore  near  this  depth.  William  Sharp  is 
manager  for  the  Canadian  interests,  who 
will  discontinue  work  on  their  Oswego 
gold  property  in  nearby  Lecret  canyon, 
having  shipped  available  ore  to  the 
Kennecott  smelter  at  McGill. 

►  Offices,  warehouses,  and  other  struc¬ 
tures  to  house  a  large  number  of  workers 
are  being  built  at  the  site  of  the  Basic 
Magnesium,  Inc.,  plant  midway  between 
Boulder  Dam  and  Los  Vegas,  in  Clark 


County.  The  magnesium  ]>lant,  principal 
unit  of  a  $63,000,000  project  that  in¬ 
cludes  calcining  furnace  installation  at 
the  magnesite  deposit,  300  miles  to  the 
north,  milling  and  delivery  of  a  large 
tonnage  of  .salt,  together  with  jiower  and 
water  siijiply  from  Boulder  dam,  will 
give  emjiloyment  to  some  4.000  men. 
Contract  for  construction  of  the  main 
)dant.  financed  by  the  Defense  Plants 
Corp.,  subsidiary  of  the  RFC,  was 
awarded  to  the  McNeil  Construction  Co., 
of  Los  Angeles;  a  $3,000,000  contract 
for  the  magnesium  oxide  jilant  at  the 
dejiosit  in  Gabhs  V’alley  to  the  MacDon¬ 
ald  Engineering  Co.,  of  Chicago,  and  an¬ 
other  involving  $6,100,000  for  power  and 
water  lines  to  the  main  plant  to  the  ,1. 
M.  Montgomery  Co.,  a  combination  of 
seven  southern  California  firms. 


ARIZONA 


Castle  Dome  Mining  Co. 
Gets  RFC  Loan 

Miami  Copper  will  develop  ond  bring  iti 
subsidiary  into  production  with  $9,000,000 
iinoncing  program 

►  The  Defense  Plant  Corp.,  RFC  sub¬ 
sidiary,  has  arranged  a  $9,(K)0,()(l(> 
financing  program  to  provide  facilities 
for  producing  23,000  tons  of  copper 
annually,  under  a  lease  agreement,  at 
the  pro))erty  of  the  Castle  Dome  Copper 
Co.,  Miami,  Ariz.  Mining  will  be  by 
open-pit  method  and  a  concentrator, 
having  a  capacity  of  treating  10,000 
tons  of  ore  daily,  will  be  constructed  and 
be  ready  about  March,  1943.  Castle 
Dome  is  a  subsidiary  of  Miami  Copjier 
Co.  Arno  S.  Winther,  Box  100,  Miami. 
Ariz.,  is  general  manager. 

►  The  American  Smelting  &  Refining  Co. 
is  producing  about  80  tons  of  lead-zinc 
ore  daily  from  the  Octave  mine,  near 
Octave.  About  85  men  are  emjiloyed 
under  the  direction  of  LaMont  West, 
superintendent. 

►  About  85  tons  of  gold  ore  are  being 
shipped  daily  from  the  Golden  Door 
mine,  18  miles  northwest  of  Chloride, 
in  the  River  range,  to  the  Producers. 
Inc.,  mill  7  miles  west  of  Chloride.  The 
values  are  mostly  in  gold.  Keene  St. 
Charles,  of  Kingman,  is  owner  of  the 
property  and  Dye  and  Bathrick  are  ojier- 
ating  the  property  under  a  sublease 
from  J.  A.  Potter,  also  of  Kingman. 
Mining  at  present  is  done  mostly  with 
a  dragline,  with  trucks  hauling  the  ore 
to  the  Producers  mill. 

►  L.  Espey  and  Thomas  Wheelock,  repre¬ 
senting  a  Chicago  firm,  are  operating 
a  dry  washing  plant  recovering  gold 
from  gravels  two  miles  south  of  Qui- 
jotoa.  They  have  been  experimenting 
with  the  dry  process  for  the  past  two 
or  three  months,  and  the  present  equij)- 
ment  is  handling  about  .300  cu.yd.  of 
gravel  daily.  About  15  men  are  carried 
on  the  payroll. 

►  The  Vivian  Mining  Co.,  Inc.,  operating 
near  Oatnian,  Mohave  Co.,  has  completed 
overhauling  of  its  50-ton  plant  and  is 
now  making  plans  to  double  capacity. 
Ore  developments  of  the  company’s 
property  have  been  satisfactory  and  also 
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It  s  a  far  cry,  indeed,  from  that  predecessor  of  all  com* 
mercially  practicable  electric  lamps  to  the  brilliant  Edison 
Electric  Cap  Lamp  of  today — but  they  are  connected  by  an 


Yes,  these  and  a  thousand  other  odd  materials  were  used 
in  Thomas  Edison’s  experiments  with  the  electric  lamp — 
until  a  filament  of  carbonized  cardboard  turned  the  final  trick! 


Edison’s  genius  gave  not  only  saje  light  to  the  miner,  but 
also  the  finest  source  oj  power  for  his  lamp.  Only  the  EDISON 
Lamp  can  employ  the  unique  Edison  steel*alkaline  battery. 
Only  the  EDISON  Lamp  can  offer  the  years  of  dependable 
service,  under  rigorous  mining  conditions,  which  make  it  a 
long-term  fixture  of  the  operating  plant. 


Better  safety,  better  efficiency,  better 
economy  and  better  production  .  .  . 
the  Edison  Electric  Cap  Lamp  gives 
you  these  in  fullest  measure.  Let  us 
show  you  the  possibilities,  in  an  actual 
demonstration! 


BRADDOCK,  THOMAS  AND  MEADE  STREETS,  PITTSBURGH,  PA.  .  .  .  DISTRICT  REPRESENTATIVES  IN  PRINCIPAL  CITIES 


M.  S.  A.  Proiiucts  Include:  Breathing  Apparatus  .  . .  Inhalators  .  . .  Approved  Oust  Respirators  .  .  .  Masks  of  all  types  .  .  .  Gas  Indicators  .  .  .  Gas 
Detectors  .  .  .  Safety  Goggles  .  .  .  Protective  Hats  and  Caps  .  .  .  Edison  Electric  Cap  Lamps  .  .  .  Safety  Belts  .  .  .  Safety  Clothing  .  .  .  Dust 
Instruments  .  .  .  First  Aid  Equipment.  Descriptive  Bulletins  will  be  sent  on  request. 


BonnaTiU*,  Ltd.,  th*  only  producer  oi  potosh  in  Uledt,  noor  WondoTOr, 
Tooolo  County,  hen  incroosod  its  output  oi  salts  irom  its  operation  inyolring 
ilototion  and  soiar  sraporation  to  purify  tho  brino  irom  a  marsh  through 
succossiTO  stages  oi  oononntration  and  crystallisation 


^ARIZONA 


ores  from  elsewhere  in  the  dis¬ 
trict  have  added  to  the  ne<;essity  for 
enlarging  the  capacity  of  the  milling 
plant.  A.  E.  Laitem,  of  Oatman,  is 
manager  of  the  property.  A.  E.  Kern,  of 
110  Sutter  St.,  San  Francisco,  is  presi¬ 
dent  of  the  company. 

►  Ten  men  are  reported  employed  by  the 
Canyon  Mines,  Inc.,  Hereford,  Ariz..  on 
its  property  in  the  Huachuca  Mountains 
in  Cochise  County.  The  ore  is  said  to 
contain  gold,  silver,  and  tungsten.  Gold, 
Silver  &  Tungsten,  Inc.,  of  Boulder, 
C'olo.,  is  owner  of  the  property.  Frank 
Fields  of  Mammoth,  Ariz.,  is  manager. 

►  Empire  Mining  Co.,  owners  of  the 
Empire  mine,  11  miles  north  of  Parker, 
in  Yuma  Countv.  is  under  lease  to  A.  W. 
Clapp,  \V.  W.  Harrit  and  F.  W.  Royer, 
of  Parker.  Clapp  formerly  operated  in 
Mohave  County.  Shipments  are  just 
starting.  The  gold  and  cop])er  property 
is  developed  by  a  flOfl-ft.  shaft,  bnt 
present  operations  are  mostly  on  the 
2fl0  level,  which  is  opened  by  an  adit 
tunnel. 

►  Development  work  accompanied  by  ore 
shipments  is  going  forward  at  the  old 
King  of  Secret  Pass  mine,  in  Secret 
Pass,  20  miles  west  of  Kingman,  in 
Mohave  County.  J.  H.  Hoffman,  of 
Kingman,  is  managing  the  pro])erty  and 
R.  C.  Ferguson  is  superintendent.  The 
])roperty  is  owned  by  Walter  M.  Harri¬ 
son. 

►  The  Pioneer  mine,  just  southwest  of 
Oatman,  which  was  worke<l  by  a  large 
number  of  leasers  for  several  years,  is 
again  in  production  and  gold  ore  is 
l)eing  shi]>ped  to  a  custom  mill.  George 
Moser,  a  su|»ervisor  of  Mohave  County, 
controls  the  ]»roperty. 

^  A  number  of  parallel  veins  have  been 
ojjened  on  the  Alamo  group  of  claims  a 
few  miles  southwest  of  Artillery  Peak 
in  southern  Mohave  County  and  con¬ 
siderable  cinnabar  ore  has  l)een  uncov¬ 
ered.  This  is  the  first  showing  of  quick¬ 
silver  found  in  that  area.  The  proj>erty 
is  owned  by  Mrs.  Rachel  Thompson,  of 
.Affuila. 

►  P.  D.  McIntyre,  of  Blythe,  Calif,  who 


owns  a  vermiculite  j)roperty  10  miles 
west  of  Quartzsite,  Ariz.,  is  arranging 
to  fill  contract  for  delivery  of  the  ore. 
It  will  be  hauled  by  truck  to  a  shi)i|)ing 
point  on  the  Atchison,  Topeka  and  Santa 
Fe  Railroad. 

^  A  carload  of  gold  ore  is  being  shipped 
weekly  from  the  Little  Giant  mine,  10 
miles  north  of  Aguila.  A.  MacFarlane 
is  owner  of  the  proj>erty  and  the  work 
is  being  done  by  leasers.  Some  copper 
is  rejKirted  jiresent  in  the  ore. 

►  Bids  have  been  receive<l  at  the  Window 
Rock  Indian  Agency  on  the  Navajo 
Indian  Reservation  for  the  leasing  of  a 
copper  property  20  miles  from  the  trad¬ 
ing  post  known  as  The  Gap.  Bids  are 
required  to  offer  a  cash  tM>nus,  annual 
rental,  and  stipulated  royalties.  The 
leaser  is  also  req»iire<l  to  use  Navajo 
Indian  labor  for  all  work  not  necessitat¬ 
ing  skill.  Appraisements  are  made  by 
the  United  States  Get>logical  Survey. 

►  Because  of  cavings  in  a  glory  hole, 
operations  at  the  Tin  Cup  mine,  in  the 
Secret  Pass  section  of  Mohave  County 
20  miles  west  from  Kingman,  the  proj)- 
erty  has  been  shut  down.  C.  D.  Hewen, 
of  Kingman,  who  was  in  charge  of  o|)er- 
ations,  has  given  up  his  lease.  Other 
parties  are  now  negotiating  for  the 
property. 

►  The  RainlMiw  mine,  a  few  miles  east 
of  Chloride,  has  been  leasf^  h\'  Henry 
Hall  and  his  two  sons,  Kenfieth  and 
Ray.  The  jiroperty  has  been  an  inter¬ 
mittent  j»roducer  of  gold,  silver,  lead 
and  zinc  ore  for  manv  vears. 


UTAH 

Iron  and  Antimony  Deposits 
Being  Investigated 

Federal  Bureau  oi  Mines  studying  some 
areas  in  Washington  County — North  Liiy 
Mining  Co.  driving  to  explore  Tintic  Bullion 
and  Eureka  Bullion  claims 

^Utah  deposits  of  coal,  iron,  and  anti¬ 
mony  are  being  tested  by  the  Federal  Bu¬ 
reau  of  Mines  under  the  direction  of  Paul 
T.  Allsman,  engineer  in  charge  of  the 


mining  division  office  at  the  intermoun¬ 
tain  Station,  Salt  Lake  City.  Tests  of 
iron  dejMjsits  are  l)eing  made  on  the  Mil¬ 
ner  properties,  in  Bull  Valley,  Washing¬ 
ton  County.  Seven  miles  of  road  have  been 
built  to  the  site  of  operations  and^  30 
men  are  engaged  in  trenching,  sampling, 
and  drilling.  A.  B.  Needham  is  project 
engineer.  East  of  Mount  Pleasant,  dia¬ 
mond  drilling  of  coal  Ifeds  believed  to^ 
have  value  for  coking  is  under  way. 
Five  miles  from  Antimony  and  34  miles 
southeast  of  Marysvale,  an  antimony  de- 
jiosit  is  to  l)e  prospected.  W.  M.  T^aver, 
Jr.,  has  charge  of  the  trenchin'g  and 
drilling. 

►  Bonneville,  Ltd.,  of  Salt  Lake  City, 
Utah’s  only  [>otash  pro<lucer,  has  in¬ 
creased  production  at  its  Wendover  plant, 
near  the  Utah-Nevada  line,  to  100  tons 
of  potash  salts  daily.  At  the  Salduro 
brine  marsh  3  miles  from  the  plant  the 
company  utilizes  solar  eva]M)ration  to 
purify  the  brine  through  successive  con¬ 
centration  and  crystallization.  The  crys¬ 
talline  mixture  of  ]M>tassium  and  sodium 
chlorides  is  triicked  to  the  flotation 
plant,  enough  of  the  salts  being  trucked 
in  one  shift  to  keep  the  mill  running 
three  shifts  around  the  clock.  About  3.5 
men  are  employed.  The  company  has 
overcome  technical  difficulties  to  work 
out  a  process  which  produces  high-grade 
muriate  of  potash  around  98  percent  jmre 
from  the  crystallized  brine  running  20 
to  .30  j)ercent  potash.  From  the  flota¬ 
tion  ]>lant  the  i>otash  salts  go  through  a 
rotary  drier  and  into  a  large  storage 
tank  (center  photo)  from  which  they 
are  loaded  into  covered  trucks  and  hauled 
4  miles  to  Wendover  for  shipment. 

►  North  Lily  Mining  Co.  is  advancing 
the  west  drift  on  the  1,500-level  10  ft.  a 
day  to  explore  the  Tintic  Bullion  and 
the  Eureka  Bullion  claims  along  the 
Eureka  Lilly  fault.  Similar  work  is  be¬ 
ing  done  on  the  1,200-  and  the  1.350-ft. 
levels. 

►  Ophir  Treasure  Mining  Co.  recently 
shipped  a  40-ton  carload  of  ore  from  its 
Dry  Canyon  property.  The  company  is 
developing  its  Kearsarge  property 
through  the  Mono  tunnel.  C.  D.  Clegg 
has  reopeneil  the  tunnel  in  the  Silver 
King  Extension  property,  northeast  of 
Park  City.  New  machinery  is  to  i)e  in- 
stallwl  and  the  tunnel  advanced  100  ft., 
where  a  shaft  will  Iw  sunk  to  the  Park 
City  formation. 

►  Silver  King  Coaliton  Mines  rejmrted  a 
net  i)rofit  of  .$131,995  for  the  third 
quarter  of  1941  before  depletion  and 
Fwleral  taxes,  compared  with  net  earn¬ 
ings  of  $91,728  for  the  same  quarter  in 
1940. 

►  Operations  have  been  resumed  at  the 
Georgia  Lynn  mine,  near  Delle,  Tooele 
County,  by  W.  W.  Choate.  The  Dragon 
Consolidated  Mining  Co.,  at  Eureka,  re¬ 
cently  completed  tfie  shipment  of  300 
tons  of  halloysite  clay  for  filtering  pur- 
|)oses  to  a  Los  Angeles  oil  firm. 

►  The  Ophir  Midland  Mining  Co.,  in  the 
0|)hir  district,  Tooele  County,  is  driv¬ 
ing  the  Gem  tunnel  to  reach  the  extension 
of  the  limestone  productive  in  the  ad¬ 
joining  Hidden  Treasure  mine. 

►  A  showing  of  scheelite  ore  is  lieing  de- 
veloj>ed  by  the  Little  May  Mining  Co. 
in  Tintic,  according  to  John  Matson, 
president. 
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Rock  DKSGINGI  And  if  you 
hovo  a  Utol  Rock  Sbovoi 
you’ll  novor  lyovo  to  worry 
about  output.  Northwosts,  from 
tho  onginos  to  tho  tip  of  tho 
dippor  tooth,  oro  Rock  Shovolc. 
Look  thorn  ovorl  Bosos  oro  cost 
alloy  sto^*-with  cast  alloy  stool 
mochinory  sido  framos. 

^^^Horo  is  shock'Withstanding 
^  ability  that  maintains  shaft 
alignmont  and  minimizos  woor. 
Swing  clutchos  aro  Uniform 
Prossuro  clutchos — cool  running 
— no  mochino  straining  {erks  or 
grabs — less  adjustmont.  Tho 
Cushion  Clutch  makos  high 
powor  safe — roducos  overloads 
on  all  parts  under  power. 

Tho  Northwest  Boom  is  proved 
in  rock — (no  boom  of  Northwest 
design  and  construction  built 
since  1932  has  over  foiled*— o 
nine  year  record.)  The  Dual 
independent  Crowd  utilizes 
force  other  shovels  woste. 


The  whole  story  can’t  be  told 
here.  Why  not  let  us  give  you 
more  details?  There  is  a  North- 
west  sales  representative  that 
understands  mining  and  quorry 
problems  in  your  territory. 

NORTHWEST 

ENGINEERING  COMPANY 
1806  Steger  Building 
28  East  Jackson  Boulevard 
Chicago,  Illinois 


Shovmis  •  Cranes  •  Draglines  •  Pullshovels 


Use  the  Hardinge  Reversed- 
Current  Air  Classifier 


The  Superfine  Classifier  when 
grinding  from  90% — 200  mesh  to 
99.9% — 325  mesh. 
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WHEN  GRINDING 
DRY 


The  Loop  Classifier  when  grind¬ 
ing  as  coarse  os  20  mesh. 


Where  the  material  contains  mois¬ 
ture  the  Hardinge  Thermo-mill  is 
preferred. 


HARDINGE 

COMPANY,  INCORPORATED 

YORK.  PA..  Main  Office  i  Worlt 
NEW  YORK.  122  East  42nd  Siraal 
CHICAGO.  205  W.  Wackar  Drive 
SAN  FRANCISCO.  501  Howard  Si. 
TORONTO.  200  Bay  Siraal 


The  Craason  mina,  Crippla  Ciaak.  Colo.,  will  avantually  ba  connactad  with 
tha  Carlton  tunnal  upon  eomplation  oi  a  4,000-it.  lataral,  parmittinq  dawatar- 
inq  oi  tha  lowar  laraU  oi  this  mina.  Laasors  ora  oparatinq  tha  uppar  larals. 


COLORADO 

Mineral  Resource 


value  of  $6.50  per  ton.  We  should  be 
able  to  count  upon  at  least  one  year’s 
supply  of  ore  mining  at  the  rate  of  50 
tons  daily.  Further  the  possibilities  of 
ore  in  other  veins  besides  the  one  we  are 
working  on  are  good.  The  mine  is 
producing  more  ore  than  the  mill  can 
liaiidle.  Arrangements  are  being  made 
for  new  milling  facilities.”  Gross  pro¬ 
duction  for  November  was  around 
$10,000. 


►  George  H.  Teal,  of  B<»ulder,  is  mining 
and  milling  some  15  or  more  tons  of 
tungsten  ore  daily,  from  his  two  jiroper- 
ties,  the  Princess-Gold  Coin  group  and 
the  Dorothy-Katie.  The  mill  is  of  30 
tons’  capacity  and  is  under  the  direction 
of  Walter  Swanson.  J.  B.  Giggey  is 
mine  superintendent. 

►  The  General  Chemical  Co.,  of  New 
York,  is  contemplating  reojiening  its 
fluorsjiar  property  at  Jamestown.  The 
Valmont  mill  will  be  under  the  super¬ 
vision  of  E.  H.  Brooks  and  Mr.  Jefferson 
will  be  in  charge  of  all  operations.  The 
fluorsj)ar  mines  were  purchased  two 
years  ago,  and  have  remained  idle  since, 
as  the  General  Chemical  Co.,  has  been 
milling  fluorspar  near  Deining,  N.  M. 


►  Treasure  Mountain  Gold  Mining  Co.’s 
mill,  at  Silverton,  designed  and  built  by 
Fred  A.  Brinker,  has  been  placed  in 
operation.  This  new  mill,  is  at  the 
jiortal  of  the  Sandiago  tunnel,  in  Picay¬ 
une  Gulch.  This  first  unit  was  designed 
as  a  pilot  plan  to  make  test  recoveries 
on  the  ores  of  the  several  mines.  Con- 


►  The  surface  plant  of  the  Shattuck 
Chemical  Co.,  at  Boulder,  that  was  re¬ 
cently  destroyed  by  Are,  has  been  re¬ 
built;  and  a  new  electric-driven  com¬ 
pressor  and  hoist  installed,  replacing 
the  old  gasoline-driven  units.  A  large 
lK»dy  of  low-grade  tungsten  ore  is  be¬ 
ing  mined  from  the  100-ft.  level,  and 
development  continues  in  ore  on  the 
200  level. 


Survey  Undertaken 


►  J.  Price  Briscoe,  president  of  the  Con¬ 
queror  Operating  Co.,  Idaho  Springs,  is 
planning  a  three-compartment  500-ft. 
winze.  The  ore  will  be  treated  in  the 
HumlMildt  mill,  which  Mr.  Briscoe  is 
now  ojierating  part  time  on  custom  ore. 
Otto  Carstens  is  mill  foreman  and  Mike 
Evans  mine  foreman. 


Information  and  data  on  potsibilitiei  in 
Gilpin  County  being  collected  to  determine 
deposits  oi  critical  and  strategic  minerals — 
Shaft  sinking  continues  at  Aioz  mine 


►  The  Mineral  Research  Board,  to¬ 
gether  with  the  State  Mining  Association 
and  the  Metal  Mining  Fund,  under  the 
direction  of  Edward  D.  Dickerman  and 
J.  A.  Lintner,  are  making  a  survey  in 
Gilpin  County  to  determine  mineral  re¬ 
sources,  particularly  with  regard  to 
critical  and  strategic  minerals.  Names  of 
owners  of  patented  mining  claims  are 
listed  and  questionnaires  mailed  to  them, 
requesting  they  list  the  various  minerals 
and  estimated  production  of  such:  or 
state  why  such  claims  cannot  be  worked 
at  this  time.  This  survey  is  made  iu 
hope  that  the  government  will  be  in¬ 
fluenced,  and  lend  assistance  to  the 
small  operators.  W.  E.  Scott.  Jr.,  mem¬ 
ber  of  the  Mineral  Research  Board,  was 
the  instigator  of  this  plan. 

►  Two  shifts  are  now  engaged  in  sinking 
the  Ajax  shaft,  and  already  they  are 
some  70  ft.  below  the  26th  level,  and, 
according  to  Superintendent  Charles 
Carlton,  they  will  continue  another 
100  ft.  A  new  electric  locomotive  built 
by  Master  Mechanic  Guy  Rorabaugh  has 
been  installed  on  the  24th  level,  re¬ 
placing  the  mule.  Two  more  locomotives 
will  be  built  at  the  Cresson  shops  for 
other  Carlton  mines.  The  locomotives 
will  greatly  speed  production  at  their 
j)roperties ;  and  they  are  built  similar 
to  those  used  in  the  construction  of  the 
Carlton  tunnel,  only  smaller. 

►  The  following  report  has  been  issued 
by  K.  M.  Ohlander.  president  of  the 
Gold  Mines  Coiisolidateti,  Idaho  Springs: 
‘•The  oreshoot  on  the  400-ft.  level  of  the 
Donna  Juanita  mine  is  ayproximately 
500  ft.  long,  with  ore  continuing  iu 
both  drifts.  Two  raises  200  ft.  high 
have  ore  in  them  all  the  way,  with  an 
average  width  of  about  3  ft.  and  average 


t'limatioii  of  the  Saiidiago  tunnel  to  the 
ori;;iiial  objective — the  Golden  Fleece  and 
Scotia  veins — is  planned.  An  additional 
.VMt  ft.  of  tunnel  work  will  permit  inin- 
iiifr  S0()  ft.  deeper  on  the  veins  and  de¬ 
livery  of  ore  to  the  mill  at  the  portal  of 
the  tunnel. 

^Roy  Peterson,  in  charge  of  the  Sunset  | 
No.  2,  south  of  the  Anna  C,  at  Boulder, 
rejiorts  having  cut  a  fine  vein  of  tungsten 
ore.  This  shaft  was  sunk  as  the  result  of 
diamond-drill  operations. 

^  During  the  clean-up  work  on  the  lower 
levels  of  the  Portland  mine,  as  a  result 
of  the  New  Carlton  drainage  tunnel,  the 
Portland  mine  is  mining  a  large  body  of 
good  ore  on  the  Trail  Basalt  dike  from 
the  17th  level.  Plans  call  for  connecting 
the  drift  with  the  14th  level  of  the 
Cresson  mine. 

►  Walter  Graskewiez,  in  charge  of  oper¬ 
ations  at  the  Montyne  Schnell  lease  on 
Poorman  Hill,  Boulder,  has  just  com¬ 
pleted  installing  a  new  440-cu.ft.  com¬ 
pressor  with  a  60-hp.  motor,  a  30-hp. 
two-stage  pump,  and  an  electric  hoist. 
Mining  and  development  continue,  with 
shaft  sinking  planned  later. 


IDAHO 


Future  Wage  Rise  Based 
On  Higher  Lead  Price 

Miners  rot*  of  pay  on  Ion.  16  agreed  to 
at  $7.25  a  shift  pliu  25c.  per  shift  increase 
for  each  one-half  cent  increase  in  the  lead 
price  above  6.35c. 

►  Federal  Mining  &  Smelting  Co.  has 
signed  an  agreement  with  the  Miillan 
local  Miners  Union  No.  9,  and  the  Kel¬ 
logg  local.  No.  18,  both  affiliates  of  the 
CIO,  governing  labor  conditions  at  the 
Morning  and  Page  mines.  Wages  are 
fixed  at  $7  per  shift  until  Jan.  15,  1942, 
plus  25^  per  shift  for  each  one-half  cent 
increase  in  the  price  of  lead  above  5.86^ 
per  pound.  Commencing  Jan.  16,  1942. 
the  miner’s  wage  rate  is  fixed  at  $7.25 
a  shift,  plus  25<^  per  shift  increase  for 
each  one-half  cent  increase  in  the  lead 
price  above  6.35^  per  j>ound.  The  local 
unions  are  recognized  as  bargaining 
agents,  but  the  company  does  not  recog¬ 
nize  a  union  or  closed  shop.  Employees 
who  have  been  in  the  company’s  service 
for  one  continuous  year  are  entitled  to 
a  seven-day  vacation  period  with  pay. 
The  agreement  was  signefl  by  representa¬ 
tives  of  the  Mullan  Miners  Union  and 
Kellogg  local,  both  affiliates  of  the  CIO, 
Representing  the  Federal  company  was 
H.  G.  Washburn,  general  manager,  and 
J.  E.  Berg,  general  superintendent.  The 
Mullan  union  was  represented  by  J.  C. 
Burrill,  Rayno  Kangas,  L.  Gustafson, 
and  C.  J.  Powers.  Representatives  from 
the  Kellogg  local  were  T.  W.  Liepold, 
A.  McKinley,  and  Wayne  Lewis.  Similar 
contracts  have  been  agreed  to  at  the 
Tamarack  &  Custer,  Sherman,  and  Day- 
rock  mines  of  the  Day  organization. 
Bunker  Hill,  Sunshine,  Coeur  d’Alene 
Mines,  and  Hecla  all  have  separate 
contracts. 

►  Telegrams  from  the  0PM  suggesting 
working  six  days  a  week  and  seven  if 
possible  in  order  to  speed  up  the  output 


THIS  BIT  GIVES  YOU  A  COHJIHUOUS 
Series  of  Diamond  Cutting  Surfaces 


You  Re-Condition— THE  J0B—\n  5  Minutes! 

With  Carboloy  Sinta-Set  Core  Bits  you  eliminate  all  time  and  expense 
for  hand  setting  or  re-processing.  A  simple  5-minute  reconditioning 
operation  (with  special  sand  blasting  equipment) — done  on  the  job — 
provides  a  new  cutting  surface  whenever  desired  throughout  the  life 
of  the  bit.  (During  period  of  initial  use  of  bits  we  recondition  free 
of  charge.) 

Sinta-Set  bits  provide  this  unusual  advantage  because  they  contain 
diamonds  permanently  embedded  in  a  special  matrix.  Diamonds  are 
held  in  place  securely  throughout  their  life,  giving  you  long  hours 
of  continuous  use. 

You  get  this  feature — plus  three  times  longer  life  than  ordinary  bits, 
faster  hole  penetration,  closer  hole  tolerance  and  lower  cost  per  foot 
drilled.  Send  for  catalog  M-100. 

CARBOLOY  COMPANY,  INC. 


11193  E.  8  MILE  ST.  DETROIT,  MICHIGAN 

SEND  rot 
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KNOX  MANUFACTURING  CO. 

812  Cherry  St.  Phila.,  Fa.,  U.S.A. 

SINCE  191  I  PRODUCERS  OF 


►  IDAHO 

of  lead  did  not  receive  very  enthusiastic 
recej)tioii  in  the  Coeur  d’Alene  mining 
(iistrict.  Idaho  mining  men  claim  that 
lead  is  ‘'undernourished”  and  is  the 
“forgotten”  metal.  They  assert  that  the 
lead  price  is  not  adequate  to  the  zinc 
price  and  admit  that  both  metals  should 
lie  advanced  to  meet  the  increased  costs 
of  labor,  taxes  and  supplies. 

►  Highland-Surprise  mine,  in  the  Pine 
(.'reek  district,  has  completed  the  Sur¬ 
prise  shaft  to  the  .‘100  level  and  a  station 
is  now  being  cut  preparatory  to  drifting 
on  the  vein.  If  the  lead  content  of  the 
zinc-lead  ore  increases,  the  company  may 
resume  milling  operations. 

►  The  C!oeur  d’Alene  Mines  Corp.,  a  new 
and  growing  producer  of  copper,  anti¬ 
mony,  and  silver,  has  declared  a  dividend 
of  8^  [ler  share,  payable  Dec.  23.  This 
is  the  company’s  initial  dividend.  It 
will  total  $231,(103.12  and  be  distributed 
to  2,300  stockholders.  Dr.  H.  C.  Mowery 
is  president,  Dan  Leary  vice  president 
and  manager;  L.  Randall  secretary  and 
treasurer,  James  Doyle  mine  superin¬ 
tendent,  and  Robert  Daily,  chief  engi¬ 
neer.  The  company  office  is  Wallace, 
Idaho. 

►  The  old  Banner  silver  mine,  in  the 
Boise  Basin,  near  Idaho  City,  is  being 
reopened  by  (Jreenhalj  brothers,  who 
have  leased  the  property  from  Vivian 
Thorne.  About  ten  men  are  employed 
sinking  a  shaft  200  ft.  to  reach  the  old 
workings.  The  Banner  mine  was  located 
first  in  the  ’00s  and  at  one  time  em- 
ployetl  200  men,  with  a  production  of 
.$1,500,000. 

►  The  Callahan  Zinc-Lead  Co.,  operating 
the  Deadwood  mine,  near  Cascade,  is 
now  repairing  the  old  milling  plant  to 
treat  the  silver-lead-zinc  ore  opened  in 
recent  development  work. 

►  Sunshine  Consolidated  Mining  Co.  re¬ 
ports  improved  conditions  in  drifting  on 
its  silver  vein  from  the  3,100-level  of 
the  Sunshine  shaft.  The  drift  has  been 
advanced  400  ft.  and  though  the  entire 
drift  is  mineralized,  it  is  reported  not 
sufficiently  rich  for  commercial  ore. 

►  Atlas  Mining  Co.,  at  Mullan,  being 
developed  by  the  Hecla  company,  has 
opened  a  iiromising  showing  of  galena 
ore  on  the  800  level  in  a  1.000-foot  drift 
east  from  the  station.  Good  lead  ore 
has  been  showing  for  the  last  40  ft.  from 
small  streaks  up  to  widths  of  18  in. 
Ral]>h  Neyman  is  engineer  in  charge. 

►  Mohawk  Mining  Co.  is  starting  work 
in  the  Elk  Creek  district  near  Kellogg 
on  a  group  of  eight  claims  which  have 
a  good  surface  showing  of  silver-lead  ore. 
Albert  M.  Nash,  president,  Clarksfork, 
is  in  charge  of  operations. 

►  The  Zola  Mines,  at  Snnmiit  Flat,  in 
Boise  County,  have  been  sold  to  L.  E. 
Eck  and  Charles  Hillock,  of  Boise,  by 
Lee  Bunch,  under  a  bond-lease  agree¬ 
ment  calling  for  a  total  payment  of 
$52,000. 

►  Lucky  Friday  mine,  at  Mullan,  has 
started  shipments  to  the  Golconda  mill 
from  the  300  level,  where  the  vein  has 
streaks  of  high-grade  silver  ore.  A  new 
electric  hoist  is  being  installed  to  sink 


the  main  shaft  another  200  ft.  Develop¬ 
ment  is  being  financed  by  the  Gtolconda 
Ijead  Mines  Co.,  of  which  A.  H.  Feather- 
stone  is  president  and  manager,  with 
office  at  504  Bank  St.,  Wallace,  Idaho. 

^  Idaho-Leadville  Mining  Co.  is  diamond 
drilling  on  its  group  of  claims  on  the 
east  fork  of  Big  Creek,  near  Kellogg. 
James  L.  Leonard  is  managing  engineer 
in  charge  of  the  operations  and  reports 
the  presence  of  several  veins  of  siderite 
and  quartz,  characteristic  vein  filling  of 
the  silver  veins  of  the  district. 


WASHINGTON 

Antimony  Queen  Mine 
Being  Developed 

Properties  in  Okanagan  County  will  ship 
to  smelter  in  Laredo.  Texas — Tungsten  ore 
being  explored  in  the  Red  Top  mine. 

^William  Oldfield  has  taken  a  lease  on 
the  Antimony  Queen  property,  in  the 
Methow  district,  and  is  preparing  to 
make  shipments  to  the  smelter  at  Laredo, 
Texas.  The  property  is  owned  by  H.  B. 
Johnston  and  C.  E.  Barr,  of  Seattle,  and 
George  Gibson  and  Vernon  Lematte,  of 
Twisp.  Antimony  ore  from  the  Lucky 
Knock  mine,  near  Tonasket,  Okanagan 
County,  will  be  shipped  in  the  same  car. 

^  Scheelite  ore  has  been  discovered  and 
is  being  explored  in  the  Red  Top  mine, 
near  the  international  boundary  line,  in 
Stevens  County.  It  was  found  in  an  old 
winze  which  was  intersected  recently  by 
the  2500-ft.  tunnel,  being  driven  in  the 
property.  J.  Richard  Brown,  engineer  in 
charge,  reports  a  sample  showing  high 
tungsten  content.  The  ore  was  opened 
200  ft.  from  the  portal. 

►  Contracts  have  been  awarded  for 
grading  and  foundations  for  the  $9,000,- 
000  aluminum  plant  which  is  to  be  built 
for  the  Aluminum  C!ompany  of  America 
at  a  point  10  miles  north  of  Spokane. 
Laurence  B.  Kuhns,  of  Pittsburgh,  su¬ 
perintendent  of  construction  for  the 
Aluminum  Company,  states  that  20,000 
cu.ft.  of  concrete  will  be  used  in  the 
foundation.  American  Bridge  Co.  has  the 
contract  for  furnishing  and  erecting 
6,000  tons  of  steel  which  go  into  the  ten 
acres  of  building.  The  plant  is  designed 
to  produce  60,000,000  lb.  of  aluminum 
annually.  It  is  expected  400  men  will 
be  employed  in  operating  the  plant.  The 
contracts  award^  go  to  Henry  Georg 
and  to  Clifton  &  Applegate,  of  Spokane. 

►  Miners’  wages  at  Grandview  and 
Metaline  Mining  properties  advanced  in 
November  to  the  highest  point  ever 
reached  in  the  district  and  went  still 
higher  in  December.  The  advance  was 
3c.  an  hour  in  November  and  the  same 
in  December.  The  wage  is  on  a  sliding 
scale  depending  on  the  price  of  zinc  for 
the  preceding  month.  The  men  work  six 
days  a  week,  receiving  for  the  sixth  day 
time  and  a  half  for  overtime. 

►  E.  A.  Garber,  vice-president  and  man¬ 
ager  of  Northwest  Magnesite  Co.,  told 
a  mining  convention  at  Chewelah  that 
the  magnesite  deposits  of  that  district 
are  the  largest  deposits  of  that  mineral 
on  the  Western  Hemisphere.  He  said 
they  are  capable  of  supplying  the  entire 
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requirement  of  steel  plants  in  the  United 
States.  These  deposits,  Mr.  Garber  said, 
are  entirely  crystalline.  The  colors  are 
black,  bluish  grey,  and  red  to  white, 
depending  on  the  amount  of  iron,  man¬ 
ganese,  and  aluminum.  The  average 
analysis  of  crude  magnesite  is  about  3 
percent  silica,  4  percent  calcium  car¬ 
bonate,  1  percent  iron  oxide,  1  percent 
alumina,  and  01  ]>erceiit  magnesium 
carbonate. 

^  Fred  R.  Jameison,  a  Montana  operator, 
has  taken  over  the  Old  Dominion,  a 
property  in  Stevens  County  which  was 
famous  40  years  ago,  and  believes  he 
can  discover  new  jmckets  of  lead  ore 
which  will  make  this  mine  a  producer 
once  more. 


ALASKA 


Large  Gold  Dredge  Ready 
For  Next  Season 

United  States  Smelting.  Refining  &  Mining 
Co.  obtains  modem  9  cuJt  capocity 
bucket  unit — InvestigationB  for  tin  in  sev- 
erai  areas  planned  for  next  year 

^  Yuba  Manufacturing  Co.,  of  San  Fran¬ 
cisco,  has  completed  a  9  cu.-ft.  bucket 
gold  dredge  at  Nome  for  the  U.  S.  S.  R. 
&  M.  Co.  The  dredge  is  equipped  with 
many  modern  features  including  a  heat¬ 
ing  system  and  it  is  reenforced  for  ice 
conditions.  The  hull  is  210  ft.  long  and 
72  ft.  wide  and  the  distance  from  the 
front  of  the  foot  bridge  to  the  end  of 
the  stacker  is  530  ft.  It  is  the  deepest 
dredge  in  Alaska  and  will  dig  98  ft. 
below  the  water.  The  weight  of  the 
dredge  is  3,450  tons. 

►  Dr.  Phillip  S.  Smith,  chief  of  the  geo¬ 
logical  service  in  Alaska,  rbade  extensive 
examinations  this  season  in  old  gold 
placer  creeks  in  the  Hot  Springs  area. 
He  collected  data  on  some  attractive 
tin-bearing  properties.  He  says  the  tin 
survey  in  the  Territory  will  continue 
next  year  in  several  areas  including 
Morelock  and  Grant  Creeks,  in  the  lower 
Yukon  and  Tanana  River  localities.  Ex¬ 
aminations  have  been  under  way  for 
some  time  in  the  Cape  York  area,  the 
chief  producer  of  tin  in  Alaska. 

►  The  shipment  of  tungsten  concentrates 
from  the  Hyder  district  of  Alaska  began 
early  in  November  from  the  Riverside 
mine,  operated  by  J.  H.  Scott  Co.  J.  C. 
Roehm,  a  Territorial  mining  engineer, 
reports  that  several  old  properties  in 
the  district  have  been  found  to  contain 
this  strategic  mineral. 

►  John  East,  of  the  United  States  Bu¬ 
reau  of  Mines,  has  22  men  drilling  and 
investigating  nickel  deposits  on  Yakobi 
Island. 

^  Placer  mining  in  many  districts  has 
suspended  for  the  winter.  The  Shonbeck 
dredge  on  Ganes  Creek  was  one  of  the 
last  to  quit.  It  was  frozen  up  Oct.  14. 

►  The  University  of  Alaska  is  giving 
soldiers  in  nearby  camps  an  opportunity 
to  take  courses  in  mining  while  they  are 
stationed  in  Alaska.  Among  the  stations 
which  are  included  are  Kodiak,  Chilkoot, 
Fort  Raymond,  Fort  Richardson,  An¬ 
nette  Island,  and  Ladd  field. 


Plant  at  Bishop,  Cal.,  Solves 

Complex  Metallurgical  Problem 


Th*  schMlit*  oxas  of  tha  Pina  Craak  prop- 
arty  of  U.  S.  Vanadium  Corporation  contain 
ALL  tha  common  impuritiaa  objactionabla 
to  tungstan  products.  Tha  procass  usad  to 
traat  thasa  complax  ores  is  tha  result  of 
four  years  of  research  and  development. 

Tha  modem  plant,  recently  placed  in  op¬ 
eration,  started  at  a  capacity  of  approxi¬ 
mately  1 300  tons  of  tungsten-molybdenum 
ore  per  day.  It  is  considered  one  of  the  most 
interesting  of  the  new  milling  plants  in 
the  west. 


In  the  imusual  flow  sheet  of  the  Pine 


Bulletin  24HA. 


Creek  Mill  are  four  60"  High  Weir  AKINS 
Classifiers — another  example  of  the  adapt¬ 
ability  of  AKINS  machines  to  diverse 
problems  of  classification. 

"^If  you  are  designing  a  new 
mill,  or  planning  expansion  or 
modernization,  give  us  an  oppor¬ 
tunity  to  confer  with  your  consul¬ 
tants.  Write,  wire  or  cable. 


WE  ALSO  BUILD: 

Skinner  Multiple  Hearth 
Roasters 
Lowden  Dryers 
Smelting  Equipment 
Crushers  and  Rolls 
BaU,  Rod  and  Tube  Mills 


COLORADO  IRON  WORKS  CO. 


Main  Office  &  Works  Denver,  Colo.,  U.  S.  A. 

Nf  M,  miCNTSON  A  CO.,  ($0.  WRICA)  LTD.  JOHANNESIURG  CRNAUAN  lOCOMOTtVf  CO..  LTD..  KINGSTON.  ONT..  CM. 
HE«0,WRICIIT$0NgC0..lTD..ST0CKT0N0NTEES.£NCUUI0  VANCOUVER  IRON  WORKS.  UD.. VANCOUVER,  R.  C.,  CAN. 
THE  CEYOE  ENGINEERING  CO.,  LTD.,  CRANVIUE,  N.S.W.  MARSMAN  TRADING  CORP.,  MANILA,  P.  I. 
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mines,  three  miles  southwest  of  Carth- 
aj»e.  AssiK'iated  in  the  former  company 
are  R.  S.  Hapar  and  Dr.  H.  A.  LaForce, 
both  of  Joplin,  and  the  partners  in  the 
latter  company  are  William  Laster,  Tube 
Hunter,  and  Herbert  Cooper,  all  of 
Joplin;  Ellis  Strait,  of  Four  Corners; 
Albert  Danhackle,  of  Stone’s  Corner;  and 
John  Youngblood,  of  Carthage.  The  old 
mining  area,  which  until  this  year  had 
been  idle  many  years,  has  been  dewa¬ 
tered  and  a  low'er  run  of  high-grade 
zinc  ore  is  being  opened  up.  Ore  is  being 
trucked  to  the  Playter  custom  mill  at 
Waco  for  treatment. 

^  Federal  M.  &  S.  Co.  is  sinking  a  new 
shaft  on  a  drill  hole  between  the  com¬ 
pany’s  Granby-American  mill  and  Crab- 
apple  mine,  southwest  of  Granby,  ac¬ 
cording  to  L.  G.  Johnson,  of  Baxter 
Springs,  district  superintendent.  The 
shaft  will  be  put  down  to  a  depth  of 
about  50  ft.,  where  churn  drilling  dis¬ 
closed  a  run  of  lead  ore.  The  shaft, 
which  may  be  sunk  deeper  later  to  pick 
up  a  run  of  blende  ore,  will  be  known 
as  the  Lead  shaft. 

►  D.  G.  Harrison,  of  Joplin,  district 
manager  of  the  United  Zinc  Smelting 
Corp.,  reports  the  opening  of  zinc-lead 
ore  on  the  205-ft.  level  at  its  No.  12 
shaft.  The  shaft  is  near  the  Royal- 
Jefferson  lease  boundary  line.  A  4-in. 
Pomona  turbine  pump  was  installed  to 
dewater  the  shaft  to  the  245-ft.  level, 
from  where  it  will  be  sunk  to  a  depth 
of  260  ft.  to  open  a  lower  run  of  ore. 

^  Ozark  Mining  Co.  has  taken  a  lease  on 
the  Henshaw  land,  a  mile  south  of 
Baxter  Springs,  and  has  reopened  a 
shaft  put  down  a  few  years  ago  to  the 
140-ft.  level  in  the  southwest  corner  of 
the  west  40  of  the  80-acre  tract.  A  winze 
is  being  sunk  in  a  90-ft.  drift  out  from 
the  bottom  of  the  shaft.  Ore  will  be 
trucked  to  the  Eagle-Picher  Central  mill 
for  treatment.  Associated  in  the  com¬ 
pany  are  Louis  Myers  and  John  T. 
Holmes,  both  of  Picher,  and  Rusty 
Bullock,  of  Webb  City. 

►  Mining  operations  have  been  resumed 
at  the  Bingham  mine  of  the  Oklahoma 
Interstate  Mining  Co.,  a  mile  southwest 
of  Baxter  Springs,  in  Oklahoma,  accord¬ 
ing  to  E.  H.  Gibb,  of  Joplin,  company 
manager,  who  succeeded  the  late  C.  F. 
Dike,  of  Joplin. 
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TRI-STATE 


Mine  Output  of  Zinc 
Slightly  Higher 


Some  producers  still  shut  down  because 
of  mines  being  flooded  from  heavy  rain¬ 
fall — Kansas  Exploration,  Inc.,  suspends 
operations  ot  larrett  mines — American  Zinc 
Co.  may  increase  high-grade  sine  output 
from  its  Eost  St.  Louis  plant. 

►  Production  of  zinc  concentrates  in  the 
Tri-State  during  the  first  three  weeks  of 
November  was  recovering  gradually  from 
the  effects  of  torrential  rains  on  mining 
j>ropertie8  throughout  the  district  dur¬ 
ing  October.  From  the  September  peak: 
Aug.  28  to  Oct.  2,  inclusive-;7of  9,832 
tons  weekly  average,  zinc  ore  output 
declined  during  the  next  four-week  pe¬ 
riod  in  October  to  an  average  of  8,945 
tons  weekly.  The  average  for  the  first 
three  weeks  of  November  was  9,334  tons. 
At  the  end  of  the  third  week  in  Novem¬ 
ber  the  average  weekly  production  for 
the  year  to  date  (47  weeks)  was  9,147 
tons,  which  compared  with  9,007  tons 
weekly  for  the  first  half  of  the  year. 
With  five  weeks  remaining,  the  latter 
half  of  the  year  showed  an  average  of 
9,321  tons  weekly,  and,  barring  no  ex¬ 
treme  cold  weather,  the  last  six-month 
period  of  the  year  will  show  a  weekly 
average  around  this  figure. 

►  Among  the  j>roperties  in  the  district 
still  shut  down  due  to  the  flo<iding  of 
underground  workings  caused  by  the 
October  rains  are  those  of  the  Hopi 
Mining  Co.  at  Thoms  Station,  old  Divi¬ 
dend  mine  at  Spurgeon,  Capital  Mining 
Co.  at  Stotts  City,  and  the  Rom  Mining 
Co.  near  Lincolnville.  The  High  Grade 
Mining  Co.  at  Chitwood  and  Fenix  & 
Sons  at  Oronogo  have  been  handicapped 
considerably  by  the  heavy  increase  in 
the  inflow  of  water  underground. 

►  Another  factor  which  influenced  the 
weekly  ore  output  of  the  district  was 
the  closing  of  the  Jarrett  mines  and 
mill  of  the  Kansas  Explorations,  Inc., 
north  of  Picher,  in  Kansas,  during  the 
second  week  of  the  month.  Low-grade 
ore  reserves,  together  with  a  price  that 
is  not  consistent  with  present-day  oper¬ 
ating  costs,  forced  the  suspension  of 
operations  at  the  properties,  according 
to  Ross  Blake,  of  Joplin,  Tri-State 
manager  of  the  company. 

►  Jesse  Jones.  Federal  Loan  Administra¬ 
tor,  announced  on  Nov.  17  that  Defense 
Plant  Corp.,  a  subsidiary  of  RFC,  at 
the  request  of  the  Office  of  Production 
Management,  has  authorized  the  execu¬ 
tion  of  a  lease  agreement  with  the  Ameri¬ 
can  Zinc  Company  of  Illinois,  East  St. 
Louis,  Ill.,  to  provide  for  facilities  at 
East  St.  Louis,  at  a  cost  of  approxi¬ 
mately  .$4,000,000,  to  be  used  in  the 
manufacture  of  slab  zinc.  The  ])roposed 
facilities  will  have  an  estimated  annual 
capacity  of  17,000  tons  of  electrolytic 
slab  zinc  and  7.200  tons  of  retort  slab 
zinc.  Title  will  remain  in  Defense  Plant 
Corp. 

►  Pleasant  Valley  Mining  Co.  and  the 
Southside  Mining  Co.  are  expanding 
operations  at  the  old  Pleasant  Valley 


I*ifr*7  -  Traylor  •loctrie 
Tibrotiag  gristly  ioodor 
24"  wido  —  4t"  long.  7  widths  —  6  loagths. 
Handlos  3  it.  cubot  to  dust. 
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tons  por  hour  to  plckbig  bolt  eonvoyor.  Soparo- 
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loiiroy-Troylor  rovorboroto^  cborgmg  vibrat¬ 
ing  eonvoyor  oguippod  with  22  Quick-acting 
dischorgo  gotoo  —  pormits  rapid  charging  oi 
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MICHIGAN 


Copper  Mines  Get 
Back  Pay 

Employoos  oi  somo  copper-mining  com¬ 
panies  benefit  from  higher  copper  price 
agreement  made  with  government 

►  Over  $75,000  in  back  pay  has  been 
distributed  to  more  than  1,,500  employees 
of  the  Copper  Range  Co.,  Quincy  Mining 
Co.,  and  Isle  Royale  Copper  Co.  The 
payments  were  made  under  agreements 
negotiated  between  the  companies,  em¬ 
ployees.  and  the  Procurement  Division 
of  the  Treasury  Department  at  the  time 
an  increase  in  the  price  of  copper  was 
granted  the  local  companies  by  the 
government.  The  wage  agreement  pro¬ 
vided  an  increase  of  $1  per  day  for  mine 
employees  and  was  made  retroactive  to 


Battery  oi  I-T  single  deck  screens  used  to  by¬ 
pass  lines  in  conjunction  with  crushers  and 
roils. 

leiirey-Troylor  (patented)  units  provide  low  cost 
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use  balone^  high  frequency  vibration  under 
absolute  control.  Send  for  Cotalog  No.  650. 

The  Jeffrey  Manufacturing  Co. 

974-99  North  Fourth  Stroot, 
Colombiit,  Ohio 
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the  date  the  government  started  taking 
Lake  Superior  copper  at  a  higher  price 
than  12c.  per  pound,  the  current  price. 
From  now  on  the  employees  will  receive 
the  dollar-a-day  increase  in  the  bi¬ 
monthly  pay  checks.  Calumet  &  Hecla 
Consolidated  is  not  included  in  this 
agreement. 

►  The  Securities  and  Exchange  Commis¬ 
sion  on  Nov.  21  ordered  the  listing  and 
registration  of  the  capital  stock,  $25  par 
value,  of  the  Mayflower-Old  Colony  Cop¬ 
per  Co.  on  the  Boston  Stock  Exchange 
be  withdrawn.  The  registrant  failed  to 
file  its  annual  report  for  the  fiscal  year 
ended  Dec.  21,  1940.  Directors  had 
voted  to  reques’t  the  Commission  to  with¬ 
draw  its  registration  “as  the  company 
has  not  the  necessary  funds  to  pay  for 
an  audit.”  The  corporation  was  organ¬ 
ized  under  the  laws  of  the  State  of 
Michigan  and  registered  under  the 
Securities  Act  in  July,  1935. 


IRON  COUNTRY 


Large  Winter  Program 
Gets  Under  Way 

Stripping  operaiiona  start  eariy  in  prepa¬ 
ration  for  hsovy  1942  mining  season — 
Diamond-drilling  program  started  explor¬ 
ing  low-grade  iron-ore  deposits  around 
Taconite,  Minn. 

►  Iron-ore  shipments  for  November 
amounted  to  7,660,987  tons,  bringing  the 
total  for  the  season  to  Dec.  1,  to  78,- 
831,787.  Shipments  for  October  were 
465,063  tons  less  than  for  October  1940. 
This  was  due  partly  to  the  bridge  col¬ 
lapsing  at  the  Soo  Locks,  bad  weather 
on  the  Lakes,  and  also  the  increased 
movement  of  coal  to  the  head  of  the 
Lakes.  Ore  movement  will  undoubtedly 
extend  into  December,  with  the  weather 
being  the  only  retarding  influence.  Ice 
breakers  are  being  commissioned  to  keep 
the  rivers  and  harbors  open  and  every 
effort  is  being  made  to  ship  as  much  iron 
ore  to  the  furnaces  as  possible. 

►  All  mining  companies  are  making  plans 
for  the  heavy  demand  for  ore  in  1942. 
The  Oliver  Iron  Mining  Co.  is  planning 
a  heavy  stripping  program  at  most  of 
its  properties.  At  the  Morris  mine,  in 
Hibbing,  a  screening  and  crushing  plant 
will  be  installed.  A  belt  conveyor  1,050 
ft.  long  with  a  lift  of  245  ft.  will  carry 
the  ore  from  the  pit.  The  belt  is  unusual 
in  that  it  is  one  continuous  belt  of  steel- 
cord  construction.  At  the  Arcturus  mine, 
in  Taconite,  Minn.,  a  screening  plant 
and  belt  conveyor  will  be  installed  to 
expedite  mining.  A  new  property  to  be 
known  as  “The  Gross-Marble,”  in  the 
Canisteo  district,  is  to  be  opened  for 
1942  production.  This  ore  will  be  treated 
at  the  Trout  Lake  concentrating  plant 
at  Coleraine,  Minn. 


Mesobi  Range 


►  Approximately  25,000  ft.  of  test 
drillings  will  be  done  throughout  the 
taconite  area,  with  four  crews  in  the 
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We  make  a  complete  line  oi  surface  and  imderground  dia¬ 
mond  drills  with  a  wide  range  of  capacities  and  uses.  There 
ore  Boyles  Bros,  drills  for  prospecting  general  drilling — and 
high  speed  light  weight  models  for  sloping  and  blast  hole 
drilling. 


Prompt  attention  to  enquiries  whether  for  soles  or  contract. 


Vsncouvsr  Port  Arthur  Kirkland  Laka  Manila,  P.  I.  Malbourna,  Australia 
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Helping  to 
Speed  Defense 

on 

4  Continents 


Within  the  past  few  weeks 
a  large  shipment  of  Pan-American 
Jigs  left  for  Malaya  to  be  used  in 
tin  recovery.  A  substauitial  order 
from  the  Belgian  Congo  was  re¬ 
cently  filled  for  the  same  purpose. 
In  Bolivia,  Canada,  the  United 
States  and  several  other  American 
republics,  Pan-American  Jigs  and 
Flotation  Machines  are  speeding 
defense  efforts  by  getting  out 
strategic  minerals  faster  and  more 
economically. 

Pan-American  meullurgists  are 
also  doing  important  work  on  new 
methods  for  recovering  strategic 
minerals  —  manganese,  molybde¬ 
num,  tin,  tungsten.  Important  new 
commercial  applications  for  this 
purpose  have  already  been  devel¬ 
oped  in  our  laboratories  for  Pan- 
American  customers  and  put  into 
operation  by  them. 

Our  experience  in  this  field  may 
be  of  value  to  you,  too.  An  inquiry 
will  not  obligate  you,  and  will  be 
promptly  answered. 

PAM-AMEBICAN 
ENGINEERING  CO. 

820  Parker  St,  Bwitaley,  Calif.,  U.  S.  A. 

Design,  Metallurgical  Testing 
and  Field  Consulting  Service; 
Manufacturers  of  Mill  and  Placer 
Recovery  Equipment. 


►  IRON  COUNTRY 


Held,  the  drilling  and  exploration  work 
will  furnish  the  basis  for  a  further  ex¬ 
tensive  program  of  research  and  experi¬ 
mentation  involving  mining  interests 
and  the  University  of  Minnesota  mines 
experiment  station  in  an  attempt  to  de¬ 
velop  the  cheapest  and  most  practicable 
method  for  treating  this  low-grade  ore 
to  make  it  commercially  useful.  Present 
reserves  of  high-grade  ore  in  the  Minne¬ 
sota  iron  ranges  are  estimated  to  be  ade¬ 
quate  at  the  present  rate  of  consumption 
for  not  more  than  20  years.  Low-grade 
deposits  are  known  to  exist  at  least  fifty 
times  as  great  as  those  of  high-grade 
ore,  sufficient  for  many  years  under  cur¬ 
rent  production  schedules. 

Action  by  the  Minnesota  Legislature 
during  its  last  session  also  has  aided 
present  plans  to  develop  taconite.  Under 
previous  valuation  laws,  had  the  mines 
appraised  taconite  as  of  commercial 
value  they  would  have  been  taxed  on 
the  basis  of  existing  deposits.  Now  land 
containing  low-grade  ore,  under  a  law 
passed  with  the  support  of  the  range 
legislators,  is  taxed  at  $1  an  acre  until 
mined,  after  which  the  levy  is  made 
on  a  tonnage  basis  on  the  concentrate 
which  is  made  from  it. 

►  Butler  Brothers  have  commenced  strip¬ 
ping  a  new  property  in  Taconite,  Minn. 
It  will  be  known  as  the  “Barbara  Mine” 
and  was  formerly  called  the  Adgate.  A 
washing  plant  and  belt  conveyor  system 
are  to  be  constructed  and  the  mine  is 
expected  to  be  in  production  in  1042. 

►  M.  A.  Hanna  Co.  is  starting  develop¬ 
ment  of  the  Mississippi  No.  1  Reserve  at 
Keewatin,  Minn.  This  property  will  be 
stripped  and  operated  as  an  open-pit 
mine  with  the  ore  being  treated  at  the 
Mesaba-Chief  concentrator. 

►  Inter-State  Iron  Co.  is  carrying  on  a 
heavy  stripping  program  at  the  Hill- 
Annex  mine,  removing  about  400,000  cu. 
yd.  of  material  per  month. 

►  Cleveland -Cliffs  Iron  Co.  is  carrying 
on  a  stripping  program  at  the  Holman- 
Cliffs  mine,  in  Taconite,  and  also  at  the 
Canisteo  mine,  in  Coleraine,  Minn. 

^  Plans  for  bringing  Minnesota’s  vast 
deposits  of  low-grade  iron  ore  into  the 
National  Defense  and  industrial  picture 
moved  forward  Nov.  22  when  E.  J. 
Longyear  &  Co.,  exploration  engineers 
and  contractors  of  Minneapolis,  began 
drilling  test  holes  in  the  taconite  area 
near  Mesaba,  Minn.  Drilling  operations 
are  being  conducted  for  the  Erie  Mining 
Co.,  subsidiary  of  the  Bethlehem  Steel 
Co.,  and  the  Youngstown  Sheet  and  Tube 
Co. 


Marquette  Range 


^  Inland  Steel  Co.  has  suspended  opera¬ 
tions  for  about  a  month  at  its  Green¬ 
wood  mine  for  the  purpose  of  erecting 
a  new  steel  headframe.  The  Lakeside 
Bridge  &  Steel  Co.,  of  Milwaukee,  has 
the  contract  for  the  work.  A  new  screen¬ 
ing  unit  will  also  be  installed  near  the 
headframe. 

►  Shipments  from  the  stockpiles  of  hard 
hematite  ore  at  the  Champion  mine,  at 
Beacon,  have  stopped  for  this  year.  The 


property  Is  owned  by  Oliver  Iron  Mining 
Co. 

►  A  2,IOO-cu.ft.  Ingersoll-Rand  compres¬ 
sor  was  recently  installed  at  the  Mather 
mine  of  the  Cleveland-Cliffs  Iron  Co.  The 
cage-hoist,  manufactured  by  the  Nord- 
berg  Co.,  is  now  being  installed  and  the 
hoist  for  the  large  skip  is  expected  to  be 
ready  for  shipment  to  the  mine  in  Febru¬ 
ary  or  March. 

►  A  hoist  and  compressor  are  being 
shipped  from  the  Berkshire  mine,  at  Iron 
River,  to  the  Ironton  and  Puritan  mines 
in  preparation  for  a  diamond-drill  pro¬ 
gram  to  determine  ore  extensions  at 
these  properties  below’  their  deepest 
workings.  W.  A.  Knoll,  700  E.  Ayer  St., 
Ironwood,  Mich.,  is  general  superin¬ 
tendent. 


Menominee  Range 


►  Sinking  the  new  shaft  at  the  Sherwood 
mine  of  the  Inland  Steel  Co.  is  expected 
to  be  completed  in  December.  Bottom 
will  be  at  1,200  ft.  Work  has  started 
in  cutting  the  1,200-ft.  station.  R.  D. 
Satterly,  of  Iron  River,  Mich.,  is 
Menominee  Range  superintendent  for 
the  Inland  Steel  Co.  and  Victor  Backels 
is  in  charge  of  operations  at  the  Sher¬ 
wood  mine. 

►  The  three  Davidson  mines  of  the  Pitts¬ 
burgh  Coke  &  Iron  Co.,  in  Mineral  Hills, 
at  Iron  River,  Mich.,  have  increased 
operations  from  a  five-  to  six-day  week. 


MEXICO 


U.  S.  Agrees  to  Buy 
Mexican  Silver 

Economic  rolotiont  botwoon  tho  United 
States  and  Mexico  ore  expected  to  improve 
following  orrangements  to  purchose  <Aout 
6.000,000  os.  silver  per  month  at  3Sc.  per  os. 

►  A  six -point  agreement  has  been 
reached  between  the  United  States  and 
Mexico,  aimed  at  strengthening  economic 
relations,  it  was  announced  officially  in 
Washington  on  Nov.  20.  The  agreement 
covers  property  claims,  petroleum,  trade, 
stabilization  of  the  peso,  credits,  and 
silver.  In  reference  to  silver,  the  U.  S. 
Treasury  Department  has  agreed  to  pur¬ 
chase  Mexican  newly  mined  silver  di¬ 
rectly  from  the  Government.  Settlement 
for  silver  acquired  will  be  made  on  the 
basis  of  35c.  an  ounce,  under  the  Silver 
Purchase  Act  of  1934.  The  Treasury  is 
expected  to  buy  about  6,000,000  oz.  a 
month,  based  on  the  agreement  just  con¬ 
cluded. 

►  Some  optimism  was  noted  in  the 
Mexican  mining  industry  as  winter  ap¬ 
proached,  with  prospects  of  national 
benefits  that  are  conceded  to  accrue  from 
the  loan  the  Export  and  Import  Bank  is 
arranging  for  this  country  and  the  an¬ 
nouncement  by  the  National  Railways 
that  the  Mexican  Government,  its  ad¬ 
ministrator,  is  to  spend  200,000,000  pesos 
($42,100,000)  next  year  in  a  general 
renovation  of  this  railroad,  Mexico’s 
greatest  railway,  as  it  serves  three 
fourths  of  the  republic. 
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^  President  Manuel  Avila  Camacho,  who 
acted  as  umpire  in  the  case,  settled  a 
conflict  between  two  factions  of  the 
cooperative  miners  who  for  some  time 
have  had  charge  of  properties  in  the 
Ojuela  district,  Durango,  as  to  which 
should  be  officially  recognized.  The 
President  ordered  that  the  larger  group 
must  have  such  recognition.  Work  re¬ 
sumed  with  this  ruling. 

►  Several  mining  companies  in  the 
Pachuca,  Hidalgo,  zone,  including  Real 
del  Monte,  were  spared  embarrassment 
that  threatened  their,  suspension  when 
action  of  the  Federal  Government 
averted  a  strike  against  the  Pachuca 
electric  power  company  that  had  been 
called  for  Nov.  15. 

^  Mexico’s  largest  private  bank,  the 
Banco  Nacional  de  Mexico,  S.  A.,  backed 
by  French  capital,  asserted  in  a  pessi¬ 
mistic  review  of  the  industry  that  dis¬ 
cipline  and  good  will  of  labor  is  one  of 
the  things  the  business  must  have  if  it 
is  to  improve. 

►  Sinaloa  Mining  has  found  so  success¬ 
ful  the  small  cyanide  plant  it  has  been 
operating  as  an  experiment  on  its  prop¬ 
erties  at  Cosala,  Sinaloa,  that  it  has 
decided  to  retain  the  service.  F.  F.  Ger¬ 
ard,  of  Bellingham,  Washington,  and 
Ralph  B.  Le  Cocq,  of  Lynden,  Washing¬ 
ton,  are  president  and  secretary -treas¬ 
urer,  respectively  of  this  company,  which 
is  officially  known  in  Mexico  as  the  Cia. 
Minera  Sinaloa,  S.  A.  William  T.  Dum- 
bleton  is  the  resident  consulting  engineer. 

►  Work  in  the  Dos  Carlos  mine,  Pa¬ 
chuca,  Hidalgo,  has  been  hampered  by 
the  explosion  of  an  air  compressor  that 
injured  the  operator  and  is  reported  to 
have  resulted  from  cheap  oil  used  in  the 
compressor  department.  This  mine  is 
owned  by  the  cooperative  society  that 
for  nearly  four  years  has  been  working 
properties  placed  in  its  charge  by  the 
Cia.  Minera  Dos  Carlos,  S.  A.,  a  British 
firm,  which  found  operations  so  unprofit¬ 
able  that  it  had  to  quit. 

^Granting  a  general  daily  pay  raise  of 
from  10  to  15  centavos  (2.25  to  3.40 
cents)  and  agreeing  to  donate  6,000  pesos 
($1,035)  and  provide  3,600  pesos  a  year 
for  medical  services,  settled  a  work 
conflict  for  the  Cia.  Minera  del  Boleo, 
S.  A.,  Santa  Rosalia,  Baja  California, 
a  French  copper-mining  enterprise,  of 
which  August  Nopper  is  managing  direc¬ 
tor.  The  cash  gift  is  to  enable  the 
workers  to  found  and  run  a  consumption 
cooperative  society. 

►  As  experts  have  reported  that  the 
proposition  of  installing  modem  and 
more  costly  equipment  to  supplant  that 
which  forced  the  plant  to  suspend  work 
some  time  ago  is  feasible,  operations  are 
soon  to  resume  at  El  Salto  iron-steel 
foundry,  El  Salto,  State  of  Mexico,  ac¬ 
cording  to  the  Ministry  of  National 
Economy. 

^  The  highest  mining  accident  death  in¬ 
demnification  to  be  paid  in  Mexico  re¬ 
cently,  that  of  14,000  pesos  ($2,950),  was 
settl^  by  the  Asarco  company  with  the 
widow  of  Antonio  .Taquez,  a  worker 
killed  in  one  of  its  Chihuahua  mines. 

►  Charged  with  being  the  moving  spirits 
in  the  sensational  plot  to  smuggle  a 
large  amount  of  mercury,  antimony,  and 
other  metals  and  minerals  that  are  con- 
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DURABILITY*  is  a  most  important  feattire.  You  will  be  interested 
in  the  improved  WEMCO  Screw  Classifiers.  Take  the  bearings, 
for  instance.  The  upper  bearing  is  a  combination  ball-bearing  and 
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AIR  FLOAT 
SEPARATOR 

For  highly  eliiciont  concentration  of  ore* 
and  mineral*.  u*e  thi*  dry  table.  Separate 
by  epeciiic  grority  a  much  larger  tonnage  j 
than  a  wet  table.  Get  a  higher  percentage 
oi  recorery  .  .  .  quicker,  keener  *eparation.  | 
Hare  100%  working  material  on  top  of  the 
deck,  not  a  large  percentage  oi  woter.  j 
Handle  *ise*  from  W  to  ISO'  meek  *o  fine  | 
grinding  oi  cooree  gangue  i*  eliminated. 
Loweet  capital  inyeetment  per  ton  hour 
capacity  for  any  type  of  concentrating 
equipmenL 

So  today  look  into  the  Air  Float  Sopara- 
tor,  and  make  your  plan*  for  BETTER  SEP¬ 
ARATION  iu*t  os  *oon  os  poeeible.  Recom¬ 
mendation*  eubmitted  without  obligation. 
Send  eample  for  laboratory  teet*. 


SUTTON,  STEELE  &  STEELE,  INC. 

DALLAS,  TEXAS 

SAtfS  AGENTS 

SEPARATIONS  ENGRG.  CORP. 


►MEXICO 


traband  under  the  eeonomic  defense 
agreement  l>et\veen  Mexieo  and  the 
I'nited  States,  to  Japan  on  a  Nij>jKme8e 
freigliter  from  Manzanillo,  chief  iM»rt  of 
Colima.  A.  Z.  Phillips,  of  Rosendo  Sioma, 
and  Luis  Basurto  and  Antonio  Llorens 
have  l>een  committed  for  trial  at  the 
jairt  by  the  Federal  Attorney  (leneral. 
The  trial  is  to  t»|)en  in  December. 


►  Production  was  at  a  generally  higher 
level  during  the  first  seven  months  of 
this  year  than  it  was  during  the  like 
period  of  1940,  though  there  were  de¬ 
creases  in  the  output  of  gold,  lead,  and 
some  of  the  minors  in  the  1941  term.  It 
is  shown  by  the  following  figures  of  the 
Ministry  of  National  Economy,  amounts 
in  kilograms: 


Product 

Gold  . 

Silver  . 

Copper  . 

bead  . 

Zinc  . 

.tntlmony  .... 

Graphite  . 

Mercury  . 

.\rsenic  . 

('admium  . 

Tin  . 

MolytMlenum 

Iron  . 

Vanadium  . 

Manganese  .  .  .  . 

Bismuth  . 

Tungsten  . 

Coal  . 


1940 

15.826 

1,485,759 

22,296.587 

120,867,200 

64,248,763 

7.67.5,996 

7,209.868 

185,265 

6.879.93.3 

524.984 

214.9.33 

.397.069 

40,2.52.072 

14,760 

195.474 

83.246 

52.774 

524.377,169 


1941 

15,644 

1,511,360 

.30,280.117 

98.450.313 

69.181.347 

7.119.682 

10,507.440 

.593.343 

7,409.891 

403.467 

1.32.236 

.561.606 

39,608.508 


23.3,089 

6,3.826 

56,297 

479,047.087 


►  Emergency  crews  released  the  27  min¬ 
ers  who  were  trapped  by  a  eave-in  of 
iindetermined  origin  on  levels  350  and 
.375  of  the  San  Rafael  mine,  Pachuca, 
Hidalgo.  The  men  were  released  after 
they  had  been  imprisoned  for  nearly  a 
day.  The  Pachuca  authorities  are  in¬ 
vestigating  the  accident.  Work  was 
quickly  resumed  in  the  mine. 


CANADA 


Miners  Returning  To 
Work  at  Gold  Mines 

Strike  called  a*  conference  between  union 
official*  and  mine  operator*  foil*  to  find 
a  *olution  to  difficultie*  wherein  CIO 
*eek*  union  recognition  and  to  be  *oIe 
bargaining  agent  for  miner*  in  eight  gold 
mine*  in  Kirkland  Lake  dletrict 

►  Labor  trouble  in  Kirkland  Lake  came 
to  a  head  on  Nov.  18  after  four  months 
of  impasse.  Miners  walked  out  on  strike 
at  eight  of  the  largest  gold  producers, 
following  a  vote  in  which  37  percent  of 
the  men  were  rejjorted  opposed  to  the 
strike.  A  last-minute  conference  at  Ot¬ 
tawa  between  the  operators  and  repre¬ 
sentatives  of  the  Mine,  Mill  and  Smelter 
Workers  Union  No.  240  failed  to  work 
out  a  solution.  Two  of  the  mines  were 
closed  down  and  reduced  production  was 
carried  on  at  Wright-Hargreaves,  Teck 
Hughes,  Sylvanite,  Toburn,  Macassa,  and 
Bidgood.  Picketing  was  no  longer  peace¬ 
ful  by  the  end  of  the  first  week  and,  in 
response  to  a  call  for  assistance  from 
R.  J.  Carter,  the  reeve  of  Kirkland  Lake, 
to  supplement  the  14  local  constables  on 
guard  at  the  mine  gates,  a  special  train 
was  sent  up  from  Toronto  with  a  large 


number  of  Provincial  police,  increasing 
the  patrol  to  more  than  200  men.  The 
only  issue  at  stake  is  union  recognition, 
as  the  sole  bargaining  agency  of  mine 
workers  and  the  CIO  action  here  in 
testing  the  results  of  a  strike  is  regarded 
as  making  Kirkland  Lake  a  straw  in 
the  wind  to  guide  a  wider  labor  pro¬ 
gram  in  other  Canadian  mining  camps. 
Ten  men  and  a  woman  had  been  ar¬ 
rested  on  charges  of  intimidation  after 
the  first  ten  days  of  the  strike.  Oper¬ 
ators  reported  that  the  number  of  men 
at  work  had  increased  to  970,  and  on 
the  tenth  day  the.  combined  output  of 
all  eight  mines  was  1,760  tons.  As 
tension  increased.  Premier  Mitchell  Hep¬ 
burn  promised  to  keep  things  under  con¬ 
trol  “at  all  costs  ...  if  we  have  to 
recruit  an  army.” 

►  The  Wartime  Cost-of-Living  Bonus  to 
be  paid  by  the  mines  was  increased  to 
$3.68  a  week  to  all  workers  earning  $25 
weekly,  after  Nov.  15.  The  index  of  the 
Dominion  Bureau  of  Statistics  shows  an 
increase  of  14.6  percent  in  general  living 
costs  since  August,  1939.  The  increase 
for  September  amounted  to  114.7  to  115.5. 

►  September  gold  production  for  the 
Dominion  reached  a  total  value  of  $17,- 
.535,773,  compared  with  $16,984,082  in 
the  same  month  a  year  ago.  A  decline 
of  almost  .$450,000  from  the  previous 
month  may  be  evidence  of  a  gradual 
falling  off  from  the  peak  reached  this 
year.  For  the  first  nine  months  of  1941 
Canadian  gold  output  has  totaled  4,005,- 
205  oz.,  valued  at  $154,600,393,  compared 
with  3,941,401  oz.,  valued  at  $151,743,- 
938,  in  the  same  period  of  1940. 

►  Special  depreciation  and  tax  credit 
allowances  under  the  Income  War  Tax 
Act  and  the  Excess  Profits  Tax  Act  are 
to  be  granted  International  Nickel,  Fal- 
conbridge  Nickel,  and  Normetal.  En¬ 
largement  of  these  three  plants  on  a 
wartime  basis  will  provide  for  assistance 
to  Falconbridge  through  a  write-off 
allowance  of  a  cent  a  pound  for  all 
metal  sold,  to  take  care  of  an  estimated 
capital  outlay  of  $901,920.  Normetal 
will  be  able  to  write  off  capital  ex¬ 
penditure  of  $165,000  in  two  years.  In¬ 
ternational  Nickel  is  planning  to  spend 
$29,000,000  for  expansion  in  the  next 
two  years,  followed  by  an  expenditure 
of  $3,000,000  in  1944—45.  This  program 
will  add  about  50,000,000  lb.  of  nickel 
annually  to  the  1940  rate  of  production. 
Increased  exjjorts  that  will  result  are 
expected  to  earn  at  least  $15,000,000  for 
the  credit  of  the  Foreign  Exchange  Con¬ 
trol  Board,  by  the  end  of  1945.  In  the 
next  five  }’ear8.  International  Nickel 
will  be  able  to  amortize  all  but  $7,000,- 
000  of  the  total  expenditures  for  plant 
expansion. 

►  Further  development  of  the  important 
northeast  ore  zone  at  McKenzie  Red 
lAike  Gold  Mines  is  to  be  carried  out 
before  the  mill  capacity  is  increased, 
according  to  a  report  by  the  president, 
W.  G.  Armstrong.  This  year  the  mill 
has  been  averaging  240  tons  a  day,  com¬ 
pared  with  209  tons  in  1940.  New  ore 
in  the  northeast  zone  is  not  sufficiently 
opened  up  to  indicate  how  a  mill  in¬ 
crease  would  result  in  the  most  efficient 
operations. 

►  Chesterville  Larder  Lake  Gold  Mining 
Co.  has  completed  shaft  sinking  at  a 
depth  of  1,250  ft.,  with  five  new  levels 
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ready  for  development.  The  ninth  level 
station  has  been  cut  at  1,175  ft.  Ex¬ 
cellent  ore  haa  been  indicated  at  the 
lower  horizons  by  diamond  drilling,  both 
on  the  1.300-ft.  level  in  workings  on  the 
adjoining  Kerr-Addison  property,  and 
on  the  first  two  of  the  new  levels,  where 
crosscuts  are  approaching  the  “C”  ore- 
body.  L.  T.  Postle  is  mine  manager. 

►  Tombill  Gold  Mines,  in  the  Little  Long 
Lac  area,  has  been  worked  for  the  past 
vear  as  a  salvage  operation  after  ex¬ 
hausting  the  possibilities  for  discovering 
new  ore.  However,  since  the  July  esti¬ 
mate  of  44,000  tons  of  ore  reserves, 
sutticient  tonnage  has  been  added  by  ex¬ 
tending  old  stopes  to  assure  production 
for  at  least  another  six  months.  The 
deeper  ore  is  being  mined  and  milled  by 
Bankfield,  paying  Tombill  a  royalty  of 
50^  a  ton  on  ore  grading  up  to  $8,  and 
dividing  any  higher  values  equally  be¬ 
tween  the  two  wmpanies.  Capacity  of 
the  Tombill  mill  is  130  tons  daily. 
Charles  Caldwell  is  mine  superintendent. 
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►  Joseph  R.  Norrie,  manager  of  East 
Malartic  Mines,  reports  that  ore  of  bet¬ 
ter  than  mine  average  has  been  located 
in  drifting  west  toward  the  Sladen 
Malartic  boundary,  on  the  deepest  of  the 
block  of  new  levels  at  1,570  ft.  The  new 
ore  underlies  the  Sladen  fold  within 
150  ft.  to  the  west  of  the  shaft,  and  has 
been  opened  for  a  continuous  length  of 
100  ft.  The  grade  is  between  .$8  and  .$10 
per  ton. 

►  Joliet-Quebec  Mines,  formerly  the 
Brownlee  property,  adjoining  Xoranda 
on  the  west  and  north,  is  considering  an 
additional  program  of  diamond  drilling 
as  recommended  by  E.  K.  Fockler,  con¬ 
sulting  engineer.  In  the  spring  of  1940 
a  deposit  of  low-grade  copper  was  dis¬ 
covered,  estimated  at  1,000,000  tons  of 
highly  silicious  replacement  material 
averaging  about  1  percent  copper  and 
0.01  oz.  gold.  It  is  believed  that  75  ]>er- 
cent  of  the  material  would  be  commercial 
grade  ore  with  copper  at  10^  a  ])ound, 
allowing  for  the  desirable  fluxing  prop¬ 
erties  allowed  by  a  73  percent  content  of 
free  silica. 

►  In  October  new  records  were  set  by 
Sigma  Mines  in  both  the  tonnage  milled 
and  gold  output.  Averaging  1,100  tons 
daily,  the  mill  treated  34,122  tons  of 
ore  to  produce  a  total  of  .$262,1.52,  an 
average  recovery  of  $7.68  i<er  ton.  J.  H. 
Stovel  is  general  manager  and  J.  B. 
Redpath  is  mine  superintendent. 

►  Early  in  November  Waite  Amulet 
Mines  went  into  regular  production  at 
the  new  rate  of  1,500  tons  a  day,  in¬ 
cluding  300  tons  of  zinc  ore  to  produce 
concentrates  for  the  American  market. 
This  is  strictly  a  war  measure  that  is 
not  expected  to  provide  any  profits.. 
Amulet’s  first  dividend  was  paid  in  July, 
1940,  and  since  then  has  disbursed  a 
total  of  50^  a  share.  The  company  is 
controlled  by  Noranda. 

►  A  report  on  Lake  Dufault  Mines  by 
J.  G.  MacGregor,  president  and  consult¬ 
ing  engineer,  shows  diamond  drilling 
during  the  past  six  months  has  found 
conditions  of  structure  and  mineraliza- 
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THE  KEENEST  SEARCH  FOR  VALUES 
IN  GOLD  CAMPS  THE  WORLD  OVER  IS 
RIGHT  IN  THE  ASSAY  OFHCES 


ssayers  are  KEY  MEN  of  MINING. 

Perfection  is  their  constant  aim. 
Because  when  values  ore  undiscov* 
ered  in  assay  a  certain  portion  of  the 
mine's  whole  production  is 'tare  load' 
—a  dead  loss! 


In  this  important  work,  Assayers  all 
over  the  world  are  placing  more  and 
more  confidence  in  DEC  ASSAY 
FURNACES  .  .  .  product  of  65  years 
experience. 


DFC  Assay  Furnaces  ore  available 
in  single  units  or  in  batteries;  wide 
range  of  capacities;  and  for  any  fuel: 
gas,  oil  under  low  or  medium  pres* 
sure,  gasoline,  and  electricity. 
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Waste  No  Time  | 
Alter  Shooting ! ! 


Clear  the  working  place 
with  a  blast  of  fresh  air 
from  your  blower  fan 
hooked  up  with  Mine 
Vent  Flexible  tubing. 
Mine  Vent  stands  up  un¬ 
der  severe  abrasion  con¬ 
ditions,  acid  mine  water, 
heat  and  fungi. 

Increase  both  profits  and 
safety  by  increasing  ven¬ 
tilation  where  it  is  needed. 
Mine  Vent  tubing  is  sure 
to  give  satisfactory  re¬ 
sults. 

Write  us  direct  for  the 
name  of  your  nearest 
jobber. 


AMERKAN 
BRATTICE  CLOTH  CORP. 


Bacrtti*  Gold  MinM.  Ltd..  30  milM  north  oi  Norcmda,  in  Duporquot  townahip. 
Quaboe,  ia  trooting  around  2,000  tona  oi  gold  ora  par  day  in  ita  CTomida  plant 
at  tha  right.  Rooatar  plant  and  oraanie  atoroga  tonka  ora  in  tha  bockground 


►CANADA 


tion  similar  to  the  Lower  “A”  orebody 
on  the  Amulet-Dufault  property.  Drill¬ 
ing  from  the  1,100-ft.  level,  two  out  of 
three  1,000-ft.  holes  cut  heavy  pyrite. 
Lake  Dufault  has  received  $70,000  in 
dividends  from  its  share  of  the  Lower 
“A”  orebody  and  will  use  part  of  its 
treasury  to  continue  exploratory  drilling. 


BRITISH  COLUMBIA 


►  Homeward  Mines,  Ltd.,  newest  Zeballos 
producer,  which  had  been  milling  on  a 
24-ton  per  day  basis,  increased  to 
32  tons  per  day  in  November.  The  rated 
capacity  of  50  tons  per  day  is  expected 
to  be  reached  soon.  The  proposed  in¬ 
crease  is,  however,  dependent  on  the 
management  being  able  to  secure  and 
retain  a  larger  crew  than  is  at  present 
employed.  Average  mill-head  assays  (of 
sorted  ore  entering  the  plant)  were  $20 
per  ton  during  October;  mill-tailing 
averaged  only  0.01  oz.  gold  per  ton. 

►  Nearly  $60,000  has  been  subscribed  by 
Pioneer  Gold  Mines  of  B.  C.,  Ltd.,  and 
Anglo-Huronian,  Ltd.,  to  bring  Muske¬ 
teer  Mines,  Ltd.,  Bed  well  River  property, 
to  the  production  stage.  Musketeer 
shareholders  have  author,ited  a  loan  of 
$100,000  for  this  purposer 

^  Howe  Sound  Co.,  ^hich  operates  the 
Britannia  Mining  9t  'Vtaielting  Co.  in 
British  Columbia,  in  to  activi¬ 

ties  in  the  State  of  WV^Sifgton  and  in 
Mexico,  had  net  income  of  $589,150  for 
the  quarter  ending  Sept.  30,  bringing 
the  total  for  the  year  to  date  to  $1,282,- 
178.  Gross  value  of  metals  sold  during 
the  quarter  was  $4,729,269;  during  the 
nine-month  period,  $11,755,118;  net  value 
of  metals  sold,  less  contracted  marketing, 
smelting,  and  other  costs,  was  $2,691,973 
for  the  quarter,  and  $7,221,292  for  the 
three  quarters;  operating  profit,  after 
deducting  costs,  was  $973,237  for  the 
quarter,  and  .$2,217,389  for  the  three 
quarters;  total  net  income,  plus  miscel¬ 
laneous  income,  was  $081,474  for  the 
quarter,  and  $2,244,689  for  the  nine- 
month  period.  Income  per  share,  less 


provision  for  taxes,  was  $1.23  for  the 
quarter  and  $2.69  for  the  year  to  date. 
A  dividend  of  154  per  share  was  paid 
on  Sept.  30. 

^  Lake  Logging  Co.,  Ltd.,  has  acquired 
the  plant  and  property  of  Fraser  River 
Golds,  Ltd.,  on  the  Fraser  River,  near 
Hope,  B.  C.,  and  plans  to  conduct  dredg¬ 
ing  operations. 

>  Hedley  Mascot  Gold  Mines,  Ltd., 
Osoyoos  Mining  Division,  milled  17,841 
tons  of  ore  in  the  quarter  ended  Sept.  30. 
Net  income,  after  provision  for  taxes, 
development,  and  exploration,  was  $56,- 
948 ;  net  earnings  per  share,  before 
depreciation  and  depletion,  were  2.51^; 
and  average  heads  for  the  quarter  were 
0.36  oz.  gold  per  ton.  Dr.  Victor 
Dolmage,  consulting  geologist,  in  a  quar¬ 
terly  report  to  shareholders,  states: 
“Since  the  last  quarterly  report,  devel¬ 
opment  work  at  Mascot  has  consisted 
in  the  exploration  and  opening  up  of  ore 
between  the  4,500  and  4,800  levels  in  the 
general  vicinity  of  the  4,510  raise  and  in 
extending  the  surface  explorations  on  the 
Galena,  Copper  Chief,  and  other  adjoin¬ 
ing  claims.  The  results  obtained  in  the 
former  locality  have  been  satisfactory 
and  in  some  respects  have  exceeded  ex¬ 
pectations.  Particularly  encouraging  is 
the  depth  to  which  ore  is  being  found 
below  the  hot  sill  in  this  locality.  The 
surface  explorations  have  indicate  some 
favorable  areas,  which,  however,  are  too 
deep  to  be  tested  from  the  surface  and 
must  therefore  be  explored  by  a  new 
low-level  tunnel.  Investigations  are  now 
being  carried  out  for  the  purpose  of 
assisting  in  the  selection  of  the  most 
suitable  locality  for  such  a  tunnel. 

^  A  final-treatment  plant  has  been  com¬ 
pleted  at  Silver  Creek  siding,  in  the 
Lardeau  district,  to  treat  the  concentrate 
recovered  from  the  Regal  Silver  prop¬ 
erty.  This  plant  produces  a  refined  con- 
.centrate  of  from  60  to  70  percent  WOi 
which  is  shipped  to  the  Atlas  Steel  Co., 
Welland,  Ontario. 

►  New  York  interests,  headed  by  Col. 
J.  A.  Mailer,  have  taken  an  option  on 
the  Lightning  Creek  property  of  Con¬ 
solidated  Gold  Alluvials,  Ltd.,  at" Wing- 
dam,  in  the  Cariboo  district.  Under  the 
terms,  the  optionee  is  to  receive  70  per¬ 
cent  of  all  net  profits  resulting  from 
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uperiition.  Advances  totaling  $1,000,000, 
made  by  W.  J.  Yapp,  of  London,  Eng¬ 
land.  prior  to  the  cessation  of  the  last 
operation,  represent  a  first  obligation 
on  the  part  of  the  company,  and  must 
be  defrayed  before  any  of  the  optionee’s 
30  percent  of  the  profits  is  distributed 
to  shareholders.  First  work  is  exj)ected 
to  include  Keystone  drilling,  to  test  the 
ground.  It  is  tinderstood  the  new  oper¬ 
ators  are  prepared  to  expend  as  much 
as  $250,000. 

P’  Shareholders  of  Relief-Arlingtoii 
Mines,  Ltd.,  on  Nov.  15  approved  a 
resolution,  calling  for  voluntary  liquida¬ 
tion,  and  appointed  D.  6.  Marshall  as 
liquidator. 

^  Bayonne  Consolidated  Mines,  Ltd.,  has 
completed  two  diamond-drill  holes,  test¬ 
ing  the  possibilities  below  the  8th  or 
bottom  level.  Values  of  1.24  oz.  gold  per 
ton  have  been  found  over  width  of  1.4  ft. 
at  a  depth  of  100  ft.  below  the  8th  level. 
Recently,  the  extension  of  the  8th  level 
drift  into  the  mountain  had  developed 
one  extensive  and  several  smaller  ore- 
bodies.  The  present  discovery  lends 
credence  to  the  belief  of  the  continuance 
of  ore  at  depth. 


SOUTH  AMERICA 


A  Step  Towards  Maximum 
Filtering  Efiiciencv  .  .  . 
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Surinam  (Dutch  Guiana) 
Increasing  Bauxite  Output 
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Important  aluminum  ore  deposits  are  being 
protected  by  American  military  units — 
Molybdenum  production  in  Peru  no  longer 
going  to  Japan 

►  In  a  recent  issue  of  the  Foreign  Com¬ 
merce  Weekly,  the  Department  of  Com¬ 
merce  descries  the  bauxite  mining  in¬ 
dustry  in  Surinam — more  commonly 
known  as  Dutch  Guiana.  Valuable  de¬ 
posits  of  bauxite,  the  only  commercial 
source  of  the  metal  aluminum,  were^ 
discovered  in  Surinam  25  years  ago  in 
the  Moengo  region,  where  an  American 
plant  is  located  and  from  which  the  bulk 
of  the  output  of  bauxite  in  Surinam 
has  come.  Today  bauxite  is  the  prin¬ 
cipal  product  of  the  country  and  in  point 
of  volume  and  value  represents  nearly 
90  percent  of  the  country’s  total  exports. 
Surinam,  together  with  British  Guiana, 
is  important  as  the  almost  inexhaustible 
source  of  bauxite  of  unsurpassed  quality, 
and  these  resources  of  South  Amenca 
assure  the  Western  Hemisphere  inde¬ 
pendence  with  respect  to  the  raw  ma  ¬ 
terial  for  making  aluminum.  All  of 
Surinam’s  bauxite  is  now  shipped  to  the 
United  States,  increasing  from  125.000 
long  tons  in  1932  to  586,000  tons  in 
1940.  (The  United  States  supplies  only 
one-third  to  two-fifths  of  its  domestic 
requirements  from  bauxite  produced  in 
the  United  States;  95  to  100  percent  of 
all  United  States  imports  of  bauxite 
come  from  Surinam.)  Exports  of  baux¬ 
ite  from  Surinam  in  specified  years  from 
1929  to  1940  were  as  follows: 


The  sharp  increase  of  production  of 


MEt.  VERNON  Extra  filter  fabrics  will  help  your 
plant  to  obtain  greater  efficiency  in  filtering  operations.  Their  high 
degree  of  uniformity  insures  maximiun  filtering  surfaces  and  permits 
maximum  pressiures  to  be  employed.  They  are  made  from  a  top 
quality  of  cotton  and  show  great  resistance  to  wear.  They  are  the 
product  not  only  of  the  most  modem  textile  machines  but  of  more 
than  half  a  century's  industrial  fabric  making  experience.  Specify 
MT.  VERNON  Extra  filter  fabrics.  They  are  a  direct  step  tow^lrd 
maximum  filtering  efficiency. 
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1920 

1932 

1938 


Long 

Tong 

477,000 

586,000 


Long 

Tons 

207,000 

125,000 

387,000 


1939 

1940 


Wide  World  Pkotoe 


Modarn  Amaricoa  miniag  aquipmant  is  amployad  on  tha  bauxita  propartiaa 
of  tha  Surinam  Bauxita  Mining  Co.  in  Dutch  Guiana,  South  Amorica.  Tha 
ora  found  in  thasa  minas  is  of  unsurpassad  quaiitr,  and  about  60  parcant 
of  tha  aluminum  raquiramants  in  tha  Unitad  Statas  ora  suppUad  from  ora 
daposits  in  Surinam 


the  flow  of  any  size  material  from 
Storage  Bins,  Hoppers  or  Open- 
Dump  Chutes  to  Crushers,  Con¬ 
veyors,  Screens,  etc. 

High  in  efficiency.  Low  in  main¬ 
tenance  and  power  consumption. 

Furnished  in  sizes  to  suit  your  op¬ 
eration.  Scalping  unit  to  fit  your 
chute  if  desired.  Send  full  particu¬ 
lars  for  recommendation. 

■OSS  SCRBBIS  «  FBBBBR  f  O. 

U  Maatar  Streat  t  VIctortn 

Maw  York  I.Mdon.  g.WX 

I7.R.A.  England 


PROPORTION 
BY  WEIGHT 


Tha  alactricaUy  eontroUad  Poidomalar  has 
shown  unusual  accuracy  in  handling 
stona.  ora,  and  othar  malarial  whara 
thara  is  considarobla  constant  Toriotion  in 
sixo.  It  is,  olso,  Tory  officiont  ond  soli 
adjusting  whon  Iho  ^o  of  tha  motariol 
Torias  OTar  a  pariod  of  tima.  Tha  motor 
oporatod  roguloting  goto,  controlling  tho 
food  of  matorial,  raoponds  instantiy  to  a 
chango  of  woight  on  Iho  bolt  tcolo  plat¬ 
form.  Tha  Poldomatar  construction  is  ri^d 
and  durabla— tho  baorings  ora  dust  tight, 
with  olamita  filtings  for  propar  lubriconon 
—all  sansitiTa  oporoting  ports  ora  fully 
anclosad.  Tha  conraying  port  of  tho  Poido- 
molor  may  bo  mado  any  langth  up  to 
36  foot. 

Tho  amount  of  motoriol  dallTorod  may  bo 
Toriod  by  opplying  tho  dosirod  woight  on 
tho  scalo  b«Kim  and  at  tho  somo  timo 
adjusting  Iho  ororago  halght  of  tha  ragu- 
laUng  gala. 

WBITE  FOE  CATAIOGUE  #7 

Schaffer  Poidoaeter  Co. 

2tlt  SaallHEB  St.  Plttsbar«h.  Pa. 


^SOUTH  AMERICA 


bauxite  there  is  the  result  of  the  flow 
from  new  deposits  just  developed  and 
it  is  expected  that  these  new  resources 
may  contribute  as  much  as  one-half  the 
total  of  anticipated  imports  to  the 
United  States  from  that  country,  or 
about  1,200,000  long  tons  in  1941.  In 
the  Moengo  region,  104  miles  up  the 
Cottica  River,  is  located  the  original 
plant  of  the  American  bauxite  interests, 
from  which  the  bulk  of  the  bauxite  ex¬ 
ported  from  Surinam  has  come  to  date. 
This  plant  is  undergoing  expansion,  and 
at  the  new  port  of  Paranam  another 
plant  has  been  constructed  to  handle  ore 
from  the  Para  River  and  Para  Creek 
district.  Modern  methods  are  employed 
in  the  exploitation  of  the  deposits. 
Transportation  to  the  United  States,  the 
Gulf  ports,  and  Canada  is  by  water. 
Practically  all  of  the  bauxite  industry 
in  Surinam  represents  the  investment  of 
-American  capital  and  the  promotion  of 
American  interests.  In  1941  a  large 
Netherland  company  which  was  origin¬ 
ally  engaged  in  mining  bauxite  in  the 
Netherlands  Indies  also  began  construc¬ 
tion  of  a  plant  on  the  river  near  Para¬ 
nam,  and  this  plant  will  be  used  for 
treating  bauxite  from  the  Para  Creek 
district.  A  strong  American  military 
unit  is  now  being  established  in  Surinam 
to  protect  these  deposits.  This  action 
was  taken  following  agreement  of  the 
Netherland  Government  at  London  and 
the  Brazilian  Government  and  the  United 
States  that  this  step  be  taken. 


ARGENTINA 


►  Announcement  was  made  in  Buenos 
Aires  on  Nov.  27  that  the  United  States 
will  undertake  to  buy  all  tungsten  pro¬ 


duced  in  Argentina  during  the  next  three 
years  up  to  a  ma.ximum  of  3,000  tons 
tungsten  oxide  per  year.  The  Metals 
Reserve  Co.  will  pay  a  basic  price  of 
.$21  per  short  ton  unit  of  WO3,  with 
deductions  or  premiums  for  lower  or 
higher  grades.  Output  of  tungsten  from 
Argentina  is  estimated  around  2,000  tons 
per  year,  and  with  this  promised  market 
for  the  metal  producers  are  exjtected  to 
increase  output.  The  principal  producer 
of  tungsten  is  Sociedad  Minera  Argentina, 
S.  A.,  whose  largest  mine,  the  Condores, 
is  at  Concaran  via  Villa  Mercedes,  Prov¬ 
ince  of  San  Luis. 


BRAZIL 


►  Andriano  Marchini,  president  of  the 
Technological  Research  Institute  of  Sao 
Paulo,  has  recommended  an  immediate 
expansion  of  the  Apiai  lead  works  from 
a  capacity  of  10  tons  per  day  to  60  tons 
per  day,  and  has  received  State  credit 
for  the  program.  This  project  is  part 
of  the  growing  metallurgical  industry  of 
Brazil,  the  other  developments  being  the 
steel  plant  of  Volta  Retonda  and  the 
aluminum  works  of  Ouro  Preto. 

The  lead  works  of  Apiai,  erected  last 
year  under  the  supervision  of  the  Tech¬ 
nological  Institute,  is  a  government- 
owned  plant  to  treat  lead  minerals 
produced  by  numerous  exploration  enter¬ 
prises  within  a  radius  of  35  km.  Prior 
to  this  undertaking  Brazil  had  only  two 
medium-sized  lead  works  in  Parana,  in 
the  southern  part  of  the  country — ■ 
Plumbum,  S.  A.,  with  a  capacity  of  2,000 
tons  per  year,  and  Sociedad  Mineracao 
das  Furnas,  4,000  tons  per  year.  Both 
previously  exported  their  production  to 
the  United  States  but  will  now  ship  to 
Apiai. 

The  government  of  Sao  Paulo  has 
asked  the  federal  authorities  at  Rio  de 
Janeiro  to  take  steps  to  obtain  from 
the  United  States  supplies  and  equip- 
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nuMit  f«>r  the  eoiistruetion  of  a  zinc  plant 
in  Apiui.  A  cre<lit  of  $1,500,000  hatt 
been  allowed  for  the  construction  of 
a  zinc  plant  in  Apiai.  A  credit  of  $1,500,- 
000  has  also  been  allowed  to  the  Tech- 
noloffical  Research  Institute,  which  is  to 
supervise  all  government-owned  key 
plants  for  the  development  of  the  mineral 
resources  of  the  country.  This  policy 
arises  from  the  scarcity  of  private  capi¬ 
tal,  and  the  desire  of  the  State  to  assist 
numerous  small  producers  of  metals. 


VENEZUELA 


^Asbestos  mining  concessions  will  be 
exploited  in  Tinaquillo,  State  of  Cojedes, 
if  the  orders  for  equipment  placed  in  the 
United  States  can  be  obtained.  Produc¬ 
tion  of  asbestos  is  planned  at  the  rate 
of  10  metric  tons  daily. 


PERU 


►  Production  of  molybdenum  in  Peru  is 
virtually  controlled  by  one  company 
called  Peru  Molilxleno,  with  properties 
in  Juaja,  Department  of  Junin.  Concen¬ 
trates  shipped  in  the  first  six  months 
of  1941  totaled  200.3  tons,  averaging 
about  80  percent  MoS.,  according  to  the 
U.  S.  Department  of  Commerce.  A  con¬ 
tract  held  by  the  company  with  Japanese 
interests  for  the  entire  output  expires 
in  December,  1941.  The  entire  output 
in  1942  has  been  contracted  for  by  the 
British  Government. 


CUT  POWDER 


EA6LE- PITCHER  MINES  SAVE 
16%  WITH  TAMPCOT 


Seid  for  FREE 
sample  aid 
NEW  BOOKLET 


The  Eagle-Picher  Mining  and 
Smelting  Company  reports  that  in 
9  of  their  mines  they  have  effected 
savings  of  approximately  16%  in 
powder  costs  due  to  the  use  of 
Tampcot  stemming.  Other  mines 
report  savings  as  great  as  26%. 

Why  not  increase  the  efficiency  of 
your  powder  with  Tampcot.  For 
Tampcot  helps  break  more  rock  at 
less  cost — causes  complete,  efficient 
detonation. 

Yet  Tampcot  itself  costs  little  more 
than  1ft  a  hole.  Every  time  you 
order  powder,  order  Tampcot  too ! 

if  Tampcot  is  the  new  improved  Calcot  Tamptng 

NATIONAL  AUTOMOTIVE  FIBRES,  INC. 

D«pt.  E6,  Ogkiand,  CalHoniia 


OAKLAND 


DIVISION 


:iVeiEikrEi 


tampcot 

the  modern 
efficient  stemm^ 


CHILE 


►  According  to  a  Department  of  Com¬ 
merce  report,  shipments  in  August,  1941, 
through  the  Chilean  port  of  Antofagasta, 
of  Bolivian  tin  and  tungsten  ores  destined 
for  the  Metals  Reserves  Co.,  in  Washing¬ 
ton,  D.  C.,  total  4,658,860  kg.  and  289,297 
kg.  respectively. 


SPAIN 


Mineral  Deposits  Being 
Appraised  for  Defense 

The  Spanish  Government  has  estab¬ 
lished  an  Advisory  Cojincil  on  Minerals 
of  Military  Significance,  that  is  charged 
with  the  study  of  mineral  resources  that 
might  be  of  military  interest  and 
directed  to  make  recommendations  for 
their  development.  The  order  covering 
this  move  was  published  in  Spain,  Sept. 
17.  At  the  recommendation  of  the  Coun¬ 
cil,  the  development  of  all  deposits  of 
tin,  copper,  aluminum,  zinc,  manganese, 
tungsten,  molybdenum,  nickel,  chromite, 
vanadium,  titanium  ores,  and  zirconium 
has  been  declared  of  “interest  for  na¬ 
tional  defense.”  The  council  has  the 
power  to  exercise  direct  or  indirect  con¬ 
trol  over  mines  producing  such  minerals. 
The  Minister  of  Labor  and  Director- 
general  of  Labor  have  already  paid  the 
British -controlled  copper  mine  at  Rio 
Tinto  a  visit. 


BLOWER  CORR 


HOOTS -CONNERSVILLE  engineers  have  had 
widely  diversified  experience  with  both  cen¬ 
trifugal  and  positive  displacement  type  blowers^ 
particularly  fitting  them  to  give  you  practical, 
down-to-earth  suggestions  on  a  unit  best  suited 
to  your  needs.  "R-C"  Blowers,  Exhausters  and 
Compressors  are  built  in  all  capacities  and  for 
all  purposes  in  the  moderate  pressure  range. 
Write  for  descriptive  bulletins. 


112  Washington  Avonuo 


Connorsvillo,  Indiana 
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FEEDS 

and 

WEIGHS 

At  one  and  the  same  time  — 

Simple 
Accurate 
"Stays  Put" 

HARDINGE 

'TEEDOMETER" 


Save  your  worn  down 
or  cracked  MANGANESE 
STEEL  PARTS— 
Conserve  Steel  for 
NATIONAL  DEFENSE 
by  WELDING  with 


M  A  X  (.  A  X  A  L 


TUM  HAIK  HC.  i.  rAT»T  (FFICt 

MANGANESE  NICKEL  STEEL 

U.  S.  PATENTS  l.87t,73<— I.M7,I«7— 2.02I.MS 

WELDING  ELECTRODES 
APPLICATOR  BARS 
CAST  WEDGE  BARS 


SOLD  ONLY  THROUGH  DISTRIIUTORS 


W 


AFRICA 


Diamond  Concessions 
Being  Surrendered 

DsBsert  Consolidated  Mines  unable  to 
meet  requirements  oi  continued  prospectinq 
in  Southern  Rhodesia — Prospects  belieTed 
good  for  a  gold  field  in  Oronge  Free  Siote 

►  It  is  annoiiiieed  that  DeBeers  Con¬ 
solidated  Mines  is  surrenderin}?  its  dia¬ 
mond  concession  in  Southern  Rhodesia 
to  the  government.  The  option  was 
acquired  from  the  British  South  Africa 
Co.  in  1892.  After  the  latter  sold  its 
mineral  rights  to  the  Southern  Rhodesia 
Government  the  concession  was  con¬ 
tinued.  In  1936  DeBeers  agreed  to  per¬ 
form  a  specified  amount  of  prospecting 
annually  for  20  years,  surrendering  a 
portion  of  its  concession  each  year.  The 
war  has  made  such  prospecting  difficult, 
and  the  people  of  Southern  Rhodesia 
are  eager  for  the  State  to  own  all  min¬ 
eral  rights  in  the  Colony.  When  the 
government  has  passed  the  necessary 
legislation  the  surrender  will  be  com¬ 
pleted. 

►  Louis  Marks,  chairman  of  African  & 
European  Investment  Co.,  stated  at  the 
3()th  annual  meeting  held  recently  that 
drilling  in  the  area  adjacent  to  Western 
Holdings,  and  taking  a  general  view, 
encouraged  the  belief  that  an  important 
g(.ld  field  exists  in  the  Orange  Free 
State.  His  company  has  put  down  six 
t)oreholes.  three  of  which  revealed  pay¬ 
able  values,  two  others  notable  gold 
values,  and  one,  because  of  bad  ground, 
which  did  not  cut  the  reef.  The  holes 
drilled  stretch  acn)ss  an  area  of  four 
miles.  The  reef  was  cut  at  depths  be¬ 
tween  2.000  and  4,000  ft. 

►  Witwatersrand’s  gc.ld  production 
showed  a  slight  reduction  in  August. 
The  chief  decrease  was  over  20,000  oz. 
in  the  output  of  Simmer  &  Jack,  which 
had  a  breakdown  in  the  hoist  of  one 
shaft  and  a  winding  accident  at  another. 

►  Comparatively  little  is  yet  known  of 
the  characteristics  of  the  new  reef  found 
in  the  Western  Hand  areas,  known  as 
the  Carbon  Leader,  whether  it  should 
be  e.xpected  to  carry  values  in  more  or 
less  regularly  si)aced  shoots  or  in  ir¬ 
regular  patches.  As  a  result  of  its  being 
found  so  sensationally  rich  in  the 
Blyvooruitzich  workings,  the  advisa¬ 
bility  of  drifting  on  it  in  those  mines 
where  it  was  found  lean  is  being  con¬ 
sidered.  It  is  rumored  in  Johannesburg 
that  a  total  of  L.WO  ft.  of  drifts  in 
Blyvooruitzich  show  an  average  of  14  oz. 
of  gold  per  ton.  The  sources  from  which 
these  rumors  come  is  causing  them  to 
be  taken  seriously,  as  they  are  by  no 
means  extravagant.  It  will  be  remem¬ 
bered  that  the  official  report  stated  that 
in  the  June  quarter  20.>  ft.  opened  on 
the  .>th  level  averaged  4  oz.  and  2J  dwt. 
per  ton. 

►  H.  R.  Hill,  engineering  consultant  to 
the  Union  Corporation,  has  prepared  an 
estimate  of  the  gold  production  of 
South  Africa  during  the  coming  30  years. 
He  expects  the  high  point  to  be  reached 
in  1942,  with  an  output  of  15.045,000  oz., 
then  a  very  gradual  decline  to  14  360,- 


000  oz.  in  1950.  After  that  it  will 
shrink  more  rapidly,  coming  down  to 
7,384,000  oz.  in  1970,  just  over  half, 
3,334,000  oz.,  being  produced  by  new 
mines. 

^  Ashanti  Goldfields,  the  leading  pro¬ 
ducer  of  the  Gold  Coast  mines,  having  an 
output  of  some  265,000  oz.  of  gold  an¬ 
nually,  announces  that  it  will  reduce  its 
mine  output  by  1,000  tons  monthly.  The 
object  is  to  prevent  a  further  reduction 
of  its  stock  of  explosives.  Regular  ship¬ 
ments  can  no  longer  be  depended  on. 
This  is  due  to  the  irregularity  of  the 
movements  of  cargo  ships.  The  manage¬ 
ments  plans  are  to  crush  about  18,000 
tons  and  produce  about  20,500  oz. 
monthly.  September  output  was  22.003 
oz.  Ashanti’s  dividends  came  to  80  per¬ 
cent  last  year  against  95  percent  the 
j-ear  before.  This  year  two  interims  of 
224  percent  each  have  been  paid.  No 
other  mining  company  has  so  far  re¬ 
ported  a  threatening  shortage  of  ex¬ 
plosives. 

►  Unofficial  reports  coming  from  Africa 
state  that  the  Northern  Rhodesia  copper 
mines  are  establishing  new  high  records 
of  production.  It  is  said,  also,  that  they 
are  delivering  their  copper  in  shapes 
which  save  time  and  labor  for  the  muni¬ 
tions  manufacturers— evidently  no  longer 
merely  in  ingots,  cakes,  and  bars.  Every 
effort  is  being  made  to  supply  the  war 
demand. 


AUSTRALIA 


Mt.  Morgan  Stripping 
Operations  Retarded 

Heavy  rainfall  during  moat  of  year  slows 
progress — Gold  output  in  Western  Aus¬ 
tralia  for  first  eight  months  this  yeor 
behind  figure  oi  same  period  in  1940 

►  Mt.  Morgan,  Ltd.,  has  had  a  difficult 
year,  but,  despite  adverse  conditions, 
earned  a  working  surplus  of  £A157,667. 
The  main  feature  in  gold-mining  opera¬ 
tions  at  present  is  the  removal  of  over¬ 
burden  to  make  the  ore  reserves  of 
7,000,000  tons  available  for  open-cut 
mining.  The  ultimate  depth  to  which 
this  work  will  be  carried  will  be  800  ft. 
from  surface.  During  the  year  1,364,887 
tons  of  overburden  was  removed  and 
dumped,  the  ratio  being  1.58  tons  of 
overburden  to  1  ton  of  sulphide  ore 
milled.  To  maintain  the  required  quota 
of  reserve  ore  it  is  essential  that  the 
ratio  be  2  to  1  for  the  next  twelve 
months.  Much  of  the  overburden  carries 
payable  gold  values  and  is  sent  to  the 
mill,  the  greater  part  of  the  ore  treated 
during  the  year  being  auriferous  over¬ 
burden.  Working  conditions  were  ren¬ 
dered  difficult  by  an  abnormally  wet 
season,  extending  over  seven  months, 
which  seriously  interfered  with  opera¬ 
tions  in  the  open-cut.  In  addition,  much 
of  the  material  treated  had  been  affected 
by  the  old  mine  fire  of  some  twenty 
years  ago,  and  was  extremely  acid. 
Mining  under  wet  weather  conditions 
was  very  troublesome  and  treatment  was 
difficult,  as  much  as  50  Ib.  of  lime  per 
ton  being  required,  the  average  consump¬ 
tion  being  24.82  lb.,  against  16.76  lb.  in 
the  previous  year.  Mill  maintenance 
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PRESSED  STEEL  CAR  CO.,  INC.  •  PITTSBURGH,  PA 

(KOPPEL  DIVISION) 


was  also  increased  considerably,  but  this 
has  been  overcome  by  gradual  replace¬ 
ment  with  acid-resisting  equipment.  De¬ 
spite  difficulties  in  , operation  and  the 
increased  cost  of  stores  and  wages,  as 
well  as  the  more  serious  conditions  due 
to  war,  costs  were  substantially  reduced. 
Ore  and  overburden  are  handled  on  the 
open-cut  benches  by  mechanical  shovels, 
the  ore  being  dropped  down  passes  to 
the  crushing  station  at  the  650-ft.  level, 
from  which  it  is  hauled  to  surface 
through  the  main  underlay  shaft.  Elec¬ 
tric  power  is  generated  by  steam-driven 
units,  fuel  being  obtained  from  the  com¬ 
pany’s  coal  mines  in  Dawson  Valley. 


HIGH  CARRYING  CAPACITY 


RUGGED  DURABIIITY 


NEW  SOUTH  WALES 


Rugged  construction,  ease  of  handling,  and  speedy  dumping 
action  in  Koppel  Cars  make  for  high  efficiency  haulage  with 
minimum  maintenance.  Make  your  next  cars  KOPPEL.  Write 
for  Bulletin  71  which  high  spots  the  complete  Koppel  Line! 


^  Small-scale  gold  operations  at  Luck¬ 
now,  in  the  Orange  district,  west  of 
Sydney,  have  been  carried  on  intermit¬ 
tently  for  several  years.  The  district 
first  became  prominent  through  the  suc¬ 
cess  of  the  Wentworth  Proprietary  Gold 
Mines,  which,  to  the  time  of  closing 
down  in  1900,  produced  approximately 
200,000  oz.  of  gold.  Rich  gold  deposits 
were  invariable  associated  with  calcite 
and  were  found  at  and  near  the  junction 
of  the  main  and  branch  fissures,  espe¬ 
cially  adjacent  to  the  serpentine.  The 
latest  development  on  the  field  is  re¬ 
ported  from  the  Lucknow  Central  Gold 
Mine,  where  oxidized  ore  has  been  met 
on  the  contact,  values  being  reported  as 
200  oz.  of  gold  per  ton.  Further  develop¬ 
ment  is  essential  to  establish  the  actual 
importance  of  the  find. 


OVER  75  DIFFERENT  TYPES 


FIJI  ISLANDS 


►  Emperor  Gold  Mining  Co.,  and  Loloma 
(Fiji)  Gold  Mines  announce  that  they 
are  acquiring  between  them  a  controlling 
interest  in  a  company  being  formed  in 
Fiji  to  carry  out  gold  prospecting  and 
exploration  over  a  large  concession  area 
on  the  Island  of  Guadalcanal,  in  the 
British  Solomon  Island  Protectorate. 

All  the  shares  of  Emperor  Gold  Min¬ 
ing  Co.,  which  was  registered  in  Fiji, 
are  owned  by  Emperor  Mines,  of  Mel¬ 
bourne. 


NEW  ZEALAND 


Deeper  Shaft  Planned  by 
Blackwater  Mines,  Ltd. 


Company  is  now  recovorinq  arsenic  from 
roasting  furnace  fumes — Some  gold-dredq- 
ing  componies  report 

►  Blackwater  Mines,  Ltd.,  at  Reefton, 
treated  49,020  tons  of  ore  during  the 
year  ended  Dec.,  1940  for  a  yield  of 
22,836  oz.  of  gold.  Ore  reserves  were 
estimated  at  100,077  tons  having  an 
average  grade  of  9.87  dwt.  per  ton.  The 
results  of  development  work  were  satis¬ 
factory,  the  most  important  feature  be¬ 
ing  the  lengthening  of  the  reef  at  and 
below  No.  11  level.  It  is  now  intended 
to  sink  the  main  shaft  125  ft.  to  No.  15 
level.  The  new  mill  is  reported  to  be 
running  well  and  the  equipment  has 
been  increased  by  the  construction  of  a 


Mors  Cultiag  Points  giro  Foster 
Drilling 

Diomond  Losses  redneed  by  low 
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FEED  MATERIAL 
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BY  WEIGHT 
with  the  I 
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^m^2500  ft. 
■Beam- at  less 
■cost  than 
■  flashlights^ 


a  1,000-hour  ■ 

'service -life  battery, 
strictly  non-spillable,  3 

operates  25,000  can-  " 

die,  hi-i>ower  filament  continuously  for 
5  hours...or  service  filament  for  20  hours 
per  charging.  Two  long-life  filaments 
make  Wheat  Spotlight  more  reliable. 


Ideal  for  weighing  feed  of  ores  to  ball 
mills  and  other  applications  where  con¬ 
trol  of  feed  improves  efficiency.  Con¬ 
tinuously  totalizes  the  weight.  Gives 
better  control  of  grind.  Details  on 
request. 


Charge  It 

/»  your  light  socket 

Compact  charging  unit 
operates  off  any  1 10-volt  outlet.  Occasional 
battery  moistening  holds  full  charge. 

Other  models  to  choose  from.  Cap  lamps 
for  miners,  firemen,  etc.  Weights  as  low  as 
67  ounces.  Ask  for  fret  folder  «/  uses.  B- 1 3 


FEEDOWEIGHT 


Weighs  Separately 
Regulates  Separately 


BULLETIN  388  for  DATA 


E.  D.  BULLARD  COMPANY 
275  Eiahth  St.,  San  Francisco 


BULURD 


I  '.-r'L 

I  ^NEW  ZEALAND 


settling  chamber  for  the  recovery  of 
arsenic  from  the  roasting  furnace  fumes. 
The  new  mill  has  a  capacity  of  ‘250  tons 
of  ore  per  24  hr.  Ore  is  ground  in  a 
0  X  6  ft.  Marcy  mill  to  which  cresylic 
acid,  pine  oil,  and  xanthate  are  added 
for  flotation.  From  the  mill,  the  product 
is  pumped  over  primary  strakes,  the 
concentrate  being  treated  in  an  amalga¬ 
mating  barrel.  The  strake  discharge 
passes  to  a  rake  classifier  and  the  over¬ 
size  to  an  11  X  5  ft.  ball  mill  grinding  to 
00  mesh,  the  product  being  straked. 
Overflow  from  the  second  series  of 
strakes  j>asses  through  a  surge  tank  to 
six  Fagergren  flotation  cells.  Concen¬ 
trates  are  thickened,  filtered,  dried,  and 
roasted  in  an  Edwards  furnace.  The 
calcine  is  co<ded,  agitated,  thickened, 
and  filtered  on  an  Oliver  filter.  Merrill- 
Crowe  precij>itation  is  used. 

►  Much  of  Xew  Zealand’s  gold  pro¬ 
duction  comes  from  the  operations  of 
large  bucket  dredges.  Two  of  the  prin¬ 
cipal  companies  have  announced  the  re- 
sjilts  of  their  work  for  the  year  ended 
March  .31,  1941.  Barrytown  Gold  Dredg¬ 
ing,  Ltd.,  earned  a  profit  of  £A18.345 
for  the  period  and  paid  a  first  dividend 
of  fid.  per  share. 

The  bucket  ladder  is  110  ft.  long  and 
is  equip|)ed  with  12-cu.ft.  manganese 
steel  buckets.  Black  sand  is  recovered 
in  18  Bendelari  jigs  in  two  banks  of 
nine.  The  concentrate  is  passed  over 
plush-lined  tables  and  the  enriched  con¬ 
centrate  is  barrel-amalgamated.  The 
total  power  installed  is  820  h.p. 

►  Arahura  Gold  Dredging,  Ltd.,  operates 
an  electric-powered  dredge  equipped 
with  18-cu.ft.  buckets  and  having  a  de- 
signe<l  capacity  of  400,000  cu.yd.  per 
month.  In  the  year  reported  a  profit  of 
£.404.821  was  earnetl  and  three  dividends, 
each  of  Is.  per  share,  were  paid.  The 
average  gcdd  recovery  per  cubic  yard 
since  operations  commenced  to  March  31, 
1941,  was  1.77  gr.  as  compare<l  with  the 
average  l)ore  value  of  3.8  gr.  for  the 
same  area,  the  yardage  treatetl  being 
0,813.000.  Operating  conditions  were 
generally  normal  and  ground  was  easily 
worked. 


PHILIPPINES 


New  Chromite  Deposits 
Being  Developed 

Two  groupt  of  claims  on  island  of  Min¬ 
danao  to  be  exploited — Mindanoo  Mother 
Lode  mine,  in  Surigao,  milling  richest  ore 
in  the  Philippines 

►  A  new  chromite  field  is  being  developed 
in  Oriental  Misamis,  on  the  west  central 
side  of  Mindanao.  Though  existence  of 
chromite  there  has  been  known  for  years, 
little  development  work  was  done,  on 
account  of  inaccessibility.  With  in¬ 
sistent  demand  from  the  United  States 
for  chromite  for  defense  needs  explora¬ 
tory  work  has  been  pushed,  .\lready 
some  14,000  tons  of  high-grade  ore  aver¬ 
aging  over  50  percent  Cr^O,  have  been 


minerl  and  stockpiled  from  one  group  of 
claims.  A  second  group  20  km.  distant 
has  been  acquired  by  a  strong  operating 
company  which  is.  rushing  construction 
of  a  road,  about  17  km.  in  length,  to  the 
property.  Production  is  expected  early 
next  year,  and  chance  for  developing  new 
lenses  appear  to  be  good. 

►  The  Surigao  mining  area,  in  northern 
Mindanao,  has  received  much  attention 
on  account  of  the  sensational  increase  in 
the  production  of  the  Mindanao  Mother 
Lode  Mining  Co.  to  a  position  where  it 
now  ranks  second  in  gold  output  among 
Philippine  gold  mines.  Beginning  in 
May  the  mill  heads  at  this  mine  in¬ 
creased  in  value  from  about  35  pesos  per 
ton  to  over  100  pesos.  In  September,  the 
mill  treated  8,600  tons  for  a  gold  pro¬ 
duction  of  $1,131,180,  with  average  re¬ 
covery  of  131.53  pesos  per  ton.  This  per- 
ton  value  is  probably  unexcelled  by  any 
gold  mine  in  the  world  that  is  milling  a 
comparable  tonnage  of  ore.  The  mill 
makes  a  flotation  product  with  a  high 
concentration  ratio,  that  is  shipped  to 
the  States  for  smelting.  Despite  the 
richness  of  the  ore,  no  free  gold  is  en¬ 
countered  that  is  visible  to  the  eye. 
Although  veins  are  generally  narrow, 
requiring  careful  sloping  to  prevent  dilu¬ 
tion,  costs  are  maintained  at  a  creditable 
figure.  Production  comes  in  the  main 
from  the  Tabon-Tabon  vein,  which  has 
been  developed  to  the  700  level,  with 
values  holding  up  extremely  well.  Plans 
are  under  consideration  to  sink  to  the 
1.000  level.  A  new  vein.  No.  50,  to  the 
east  of  the  Tabon-Tabon,  has  also  fur¬ 
nished  some  excellent  ore. 

►  Busuanga  Island,  one  of  the  Palawan 
group,  continues  to  furnish  the  main 
supply  of  Philippine  manganese  ore  for 
export.  Companies  operating  there  in¬ 
clude  the  Luzon  Stevedoring  Co.,  Amal¬ 
gamated  Minerals,  and  Compaflia  Minera 
de  Filipinos.  The  latter  controls  the 
important  Borac  mine,  currently  pro¬ 
ducing  about  1,500  tons  a  month  of 
high-grade  manganese  ore.  The  Amalga¬ 
mated  Minerals  Co.  has  four  producers 
on  the  island.  New  manganese  discov¬ 
eries  are  reported  in  Camarines  Sur 
that  show  promise.  Milling  difficulties 
have  slowed  down  production  on  Siquijor 
Island,  formerly  site  of  the  largest  man¬ 
ganese  production  in  the  Philippines. 

►  Lepanto  Consolidated  shipped  2,195 
tons  of  copper  matte  on  Oct.  21  to  an 
unknown  port,  the  freighter  sailing  un¬ 
der  sealed  orders.  This  was  the  largest 
shipment  of  copper  made  this  year  from 
this  mine,  which  at  present  is  the  only 
copper  producer  in  the  Philippines.  The 
shipment  was  valued  at  over  $900,000. 
The  copper  content  of  the  ore  milled  at 
Lepanto  has  been  steadily  increasing 
during  recent  months  as  well  as  the 
gold  associated  with  the  copper  ore. 

►  The  Federal  Loan  Agency  is  reported 
to  be  preparing  to  make  loans  against 
stockpiles  of  iron  ore  in  the  Philippines, 
probably  on  a  limited  scale.  However, 
this  action  will  permit  a  moderate  re- 


04 


Engineering  and  Mining  Journal — Vol.H2,No.l. 


sumption  of  mining  by  the  four  principal 
iron-mining  companies,  which  have  had 
their  market  cut  off  in  Japan  by  im¬ 
position  of  export  control  measures. 

►  On  account  of  export  control  measures 
in  force  in  the  Philippines,  the  Hixbar 
Gold  Mining  Co.,  second  most  important 
copper  producer  in  the  Islands,  has 
suspended  mining  operations.  With  ship¬ 
ments  of  copper  ore  to  Japan  virtually 
embargoed,  there  was  no  other  recourse 
for  this  company,  as  Japan  has  always 
been  the  only  buyer  for  the  grade  of  ore 
produced  at  the  mine.  The  mine  has  no 
concentrating  plant,  and  the  ore  as  mined, 
carrying  about  10  per  cent  copper  with 
fair  gold  values,  has  been  shipped  direct 
to  Japanese  smelters.  According  to  an 
official  statement  by  the  company  there 
is  small  possilbility  of  resumption  of 
shipments  to  Japan  until  the  war  is 
over.  Present  ore  reserves  are  estimated 
at  18,152  tons  averaging  8.26  percent 
copper.  During  the  last  six  months  of 
operation  ended  July  31,  the  company 
realized  a  net  profit  of  $256,199  from  a 
total  operating  income  of  $1,020,640.  The 
company  has  been  a  consistent  dividend 
payer. 

►  Strong  efforts  are  being  made  to  de¬ 
velop  a  source  of  gypsum  rock  in  the 
Philippines  for  the  use  of  the  local 
cement  plants.  Despite  apparently  favor¬ 
able  geological  conditions,  no  gypsum 
deposits  of  commercial  size  have  yet  been 
discovered  in  the  Islands.  Gypsum  oc¬ 
curs  frequently  with  the  gold  ores  in  the 
Baguio  field  as  a  vein  filling  and  some 
small  rather  impure  lenses  have  been 
found  in  other  parts  of  the  Philippines, 
but  they  do  not  warrant  much  capital  ex¬ 
penditure.  Bureau  of  Mines  engineers  have 
been  active  in  examining  all  reported 
finds,  as  there  is  real  difficulty  in  bring¬ 
ing  in  im[K)rted  gypsum  at  present  on 
account  of  shipping  difficulties,  and  the 
price  of  ore  has  more  than  doubled. 

►  Tlie  outstanding  development  in  the 
Baguio  gold  district  of  Mountain  Prov¬ 
ince  during  the  year  has  been  the  expan¬ 
sion  of  tlie  Big  Wedge  mine,  controlled 
by  Atok  Gold  Mining  Co.  Persistent  and 
intelligently  jilanned  exploration  work 
finally  succeeded  in  bringing  in  an  im-* 
portant  orebody  on  the  extension  of  the 
Keystone  vein,  which  had  proved  dis- 
ap|K)inting  when  encountered  on  the 
upper  levels.  Exploratory  work  on  the 
800  level  disclosed  high  gold  ctmtent 
and  further  developments  to  the  1,200 
level  were  successful  in  blocking  out  an 
orebody  which,  according  to  a  state¬ 
ment  by  the  management,  has  shown  a 
length  of  over  900  ft.,  averaging  55  ft. 
wide,  with  an  average  gold  content  of 
54.80  pesos  per  ton.  Plans  had  been 
made  late  last  year  for  doubling  the 
size  of  the  then  200-ton  mill,  and  as 
orders  had  been  placed  for  additional 
equipment  before  the  shipping  and 
priority  situation  became  acute,  con¬ 
struction  was  completed  early  in  August. 
Since  then  the  mill  has  functioned  with 
complete  success,  with  bullion  output  of 
approximately  500,000  pesos  per  month. 


Broun  Diroct  Driven  Pulveriser 


Speed  Yoir  Prediction 
With  the  Brail  Direct- 
Driven  Pilverizer 


The  answer  to  increased  production  problems  is  more  efficient 
machinery.  The  Broun  Direct-Driven  Pulverizer — the  most  up-to-the- 
minute  Ic^ratory  grinder  available — belongs  in  every  busy  labora¬ 
tory  where  samples  are  being  tested  continuously. 

Ready  to  run  at  the  touch  of  a  finger,  it  reduces  samples  at  a 
truly  astonishing  rate.  It  is  easy  to  operate,  economical  to  maintain 
and  requires  a  miniinutn  of  attention.  Ball  bearing  equipped  through¬ 
out.  permanently  lubricated  at  the  factory,  entirely  self  contained 
with  built-in  motor,  the  pulverizer  is  designed  to  give  long,  trouble-free 
service. 

Cut  down  bottleneck  conditions  in  your  laboratory  with  this  efficient, 
speedy  pulverizer.  Write  Dept.  E-12  for  Bulletin  C-135  which  gives 
complete  details. 


BRAUN  CORPORATION 

2260  EAST  15TH  ST..  LOS  ANGELES,  CALIF 


Bbaun  Kvecht  Hei:.;ann-Co. 
San  Francisco.  Cahlorma 


Scientt:-  Supplies  C 
Soa'l’-  V.'ashinqtor. 


ATLAS 


MEANS  LOWER 
HAULAGE  COSTS 

ALL  AROUND 


TYPE  "A" 

Comas  in  3  and 
4  ton  sizos  for  It 
in.  track  qauqo, 
or  in  any  dosirod 
siio  for  widor 
qougos.  Has 
ATLAS  patontod 
Doublo  -  Roduetion 
Spur  Goar  Drivo. 


An  ATLAS  Type  "A"  on  yoiu  main  line  will  speed  up  operations 
all-round  .  .  .  will  be  a  motivating  force  in  lowering  all  your 
haulage  costs.  Sound  construction,  better  materials  and  efficient 
design  assures  long-lived  service  .  .  .  eliminates  non-productive 
down  time.  As  a  guarantee  of  the  Type  "A"  's  being  fitted  to 
do  your  job  well,  we  vouch  for  its  ability  to  do  more  work  on 
a  battery  charge  than  any  unit  of  like  weight  and  battery  capacity 
available.  Prove  this  on  your  own  operations — let  the  Type 
"A"  go  to  work  for  you  today.  A  letter  will  bring  details.  Write. 


THE  ATLAS  CAR  &  MFG.  CO.,  Cleveland,  Ohio 
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Mobilize  for  Campaign  Against 
Carelessness  in  Mining 

Safety  Coimcil  Congress  deliberates  on  rising  tide  of  industrial 
accidents — Inexperienced  men  working  in  mines  must 
observe  imderground  safety  rules 


OCCIDENTS  which  kill  or  disable 
ZJv  workmen  are  increasing  at  an 
JL  X  alarming  rate  in  practically  every 
field  of  industrial  activity,  including 
mining,  the  deliberations  of  the  .30th 
National  Safety  Congress  in  Chicago, 
Oct.  6  to  10,  disclosed. 

Responsibility  for  the  sharp  rise  rests 
partly  «n  the  shoulders  of  new,  inex¬ 
perienced  men,  rushed  into  jobs  without 


adequate  training  in  accident-prevention 
practices.  But  management,  too,  is 
blamed,  l)ecause  in  the  imperative  need 
to  produce  at  top  speed  for  the  national 
rearmament  program,  executives  feel 
that  time,  money,  and  men  can  la?  better 
used  than  in  promoting  safety  campaigns. 

Col.  John  Stillwell,  New  York  electric 
utility  executive  and  ])resident  of  the 
National  Safety  Council,  in  his  opening 


address  at  the  convention,  revealed  that 
from  Jan.  1  to  Sept.  1  of  this  year 
industrial  accidental  deaths  are  U]>  ti 
j»ercent  over  1940  losses  and  all  acci¬ 
dental  deaths  are  higher  by  3  percent. 

“VVe  must  contemplate,  then,”  said 
Colonel  Stillwell,  “a  possible  accidental 
death  toll  for  the  entire  year  of  100,000 
lives,  or  3,ii00  more  than  were  lost  in 
1940.  The  probable  economic  losses  will 
be  some  $3,000,000,000.  This  situation  is 
responsible  for  slowing  up  defense. 

He  pro|)osed  a  three-point  program  to 
curb  accidents;  this  to  include  organiza¬ 
tion  of  public  sui>j)ort  in  an  “Enlist  For 
Safety”  campaign;  a  study  of  new 
emergency  problems  to  discover  and 
apply  appropriate  remedies;  and  “mo¬ 
bilization  of  all  our  strength  to  defeat 
the  pressure  for  diversion  of  safety 
budgets  and  man|M)wer  to  other  uses.” 

A.  VV.  Macdonald,  superintendent  of 
industrial  relations  for  the  Dominion 
Steel  &  Coal  Corp.,  Ltd.,  of  Sidney, 
Nova  Scotia,  found  many  reasons  for 
mine  accidents,  such  as  unsafe  practices, 
poor  discipline,  mechanical  hazards,  and 
incompetency  among  employees.  The 
Canadian  practice,  he  said,  is  to  keep  a 
record  of  accidents  under  each  boss. 

A  fear  of  l)eing  deemed  a  “panty 
waist.”  plus  an  ancient  dread  of  placing 
things  over  the  eyes,  was  blamed  by  C.  E. 
McKnight,  safety  director  of  Lake  Shore 
Gold  Mines,  Ltd.,  of  Kirkland  Lake, 
Ontario,  for  hindering  efforts  to  per¬ 
suade  miners  to  wear  goggles  as  pro¬ 
tection  against  eye  hazards. 

“Dated  dynamite”  was  recommended 
as  a  safety  measure  by  E.  D.  McNeill, 
,Ir.,  of  the  Hercules  Powder  Co.,  V'ir- 
ginia,  Minn.  “Maintenance  of  fresh 
stocks  of  explosives.”  said  Mr.  McNeill, 
“is  highly  important  to  the  safety  as 
well  as  efficiency  of  mining  operations. 
The  powder  should  be  rotated  to  insure 
fresh  stocks  always  and  each  case  of 
powder  or  dynamite  should  be  marked 
with  date  of  delivery  to  the  mine.” 

He  also  urged  the  use  of  delayed 
electric-firing  systems  in  all  mine  blast¬ 
ing  operations,  saying  that  in  tunnel 
driving  in  recent  years  mile  after  mile 
of  large  tunnels  has  l)een  driven  with 
unheard-of  speed  and  excellent  safety 
records  where  such  delayed  electric-fir¬ 
ing  methods  were  used.  Manufacturers 
of  the  firing  devices,  he  stated,  are  sup¬ 
plying  dependable  products  and  oper¬ 
ators  are  following  safe  firing  ]trograins. 
He  also  recommended  a  sound  respect 
for  lightning  and  cautioned  against 
handling  exj>losive8  during  electric 
storms,  even  deep  in  the  ground. 

W.  T.  Winning,  mine  inspector  for 
the  Bituminous  Casualty  Corp.,  Herrin, 
111.,  declared  that  for  the  miner  the 
“gun  that  wasn’t  loader!”  is  “the  per- 
fer'tly  g(H)d  mine  roof  that  didn’t  need 
timber  supports.” 

Mine  inspectors,  from  their  e.xperience, 
he  stated,  are  able  to  refute  the  popular 
belief  that  mining  machinery  is  re¬ 
sponsible  for  a  large  proportion  of  mine 
accidents.  “It  is  not  the  machinery  it¬ 
self  that  causes  accidents,”  he  declarer!, 
“but  carelessness  with  which  it  is  hanrlltH! 
anr!  the  hazarrloiis  cruulitirrns  unrler  which 
it  is  operaterl.” 

The  exprrsitirm  of  industrial  safety 
appliances  stager!  in  crrnnectirm  with 
the  Safety  Congress  displayed  everything 
frrnn  gas  masks,  grrggles,  glrrves,  to 
safety  shoes,  sr)ap,  salt,  and  sunlamps. 
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DEISTER  MACHINE  COMPANY  •  FORT  WAYNE,  INDIANA,  U.  S.  A 


KOEHLER  MFC.  CO 


Marlboro  •  •  •  Mass 


^eSTERN  U  S  A  E.  0  BUUARD  (0  .  SAN  FRANCISCO,  CAl 
CANADA  H  C  BURTON  )t  CO,  HAMIIION,  ONTARIO 


•  ETTiR  LIGHT  .  LESS  WEIGHT 
NON  SfllUILE 


In  1941  Deister  PLAT-O  Ore 
Concentrating  Tables  were 
the  outstanding  choice  of  the 
leading  companies  in  the  vari¬ 
ous  types  of  metallic  and  non- 
metallic  mining.  Write  for 
new  catalog  No.  28. 


WHEAT  for 

BETTER  LIGHT 


The  Wheat  Type  G  Headpiece  is  the  crowning 
achievement  of  the  world's  greatest  living  port¬ 
able  light  engineer-inventor — Grant  Wheat. 

WHEAT  "the  engineered  cop  lamp"  has  a 
light  weight  battery  —  perfect  headpiece 
balance  (no  head  drag)— an  extra  bulb  good 
for  24  hours  in  case  the  main  bulb  "goes" — 
flexible  beam  patterns  to  suit  all  mining 
conditions — and  true  self-service  in  the  lamp 
house. 

Developed,  manufactured,  sold  and  serviced  in 
America  for  over  a  quarter  century.  Wheat  is 
the  All-American  lamp.  cap  ^ 


EQUIPMENT  NEWS 


Priorities  Order  P-56  for  Mining  Is 
Consolidated  and  Simplified 

Four  types  of  priority  ratings  are  available  for  worthy  mining 
operations — A-3  rating  qpven  new  machinery  and  to  obtain 
repair  ports  as  order  P-23  expires  Dec.  31. 


HE  FOLLOWING  INFORMATION 
was  obtained  early  in  December 
from  direct  discussions  with  0PM 
mining  branch  officials  in  order  to  supply 
readers  with  the  latest  changes  made  in 
mining  priorities  Order  P-56. 

Mining  priorities  are  now  consolidated 
under  a  single  priorities  order  of  0PM. 
and  are  administered  by  a  special  0PM 
division  headed  by  Dr.  Wilbur  A.  Nel¬ 
son.  Not  only  repair  and  maintenance 
equipment  and  o{>erating  supplies,  but 
also  new  equipment  for  e.xpansion  has 
Ijeen  consolidated  in  a  revised  P-56 
priorities  order,  issued  on  Dec.  1. 

The  new  set-up  retains  the  state  co¬ 
ordinator  staff  and  the  individual  mine 
serial  number  plan  of  the  original  P-.56 
order.  Mines  which  already  have  serial 
numbers  retain  them  but  operate  under 
the  amended  order;  those  without  serial 
numbers  which  are  eligible  for  priority 
assistance  should  apply  to  the  State 
coordinators  for  certification  as  in  the 
past.  (A  list  of  these  coordinators  ap¬ 
pears  on  the  following  page)  : 

Under  the  new  P-56  order,  four  types 
of  priority  aid  are  available  to  w’orthy 
mining  operations.  By  worthy  ventures, 
0PM  means  those  which  are  ct)ntributing 
metals,  minerals,  and  coal  needed  in  na¬ 
tional  defense.  These  are  the  types  of 
assistance  available: 

Rating  A-3  or  A-8,  for  obtainii^'S 
steady  flow  of  needed  materials  and 
equipment  for  repair  and  maintenance 
and  certain  operating  supplies.  The  A-3 
rating  is  available  for  repair  for  mining 
machinery  listed  under  Schedule  A  of 
the  amended  order,  which  includes  about 
65  classes  of  machinery.  The  A-8  must 
la*  used  for  all  other  repair  and  main¬ 
tenance  and  for  operating  supplies.  These 
ratings  are  assigned  by  mining  officials 
themselves  to  orders  on  suppliers.  Orders 
must  be  accompanied  w’ith  the  mine’s 
serial  number,  and  the  use  of  the  rating 
must  be  reported  monthly  on  Form  PD- 
119  to  the  state  wordinator. 

Rating  A-l-c,  for  obtaining  materials 
and  equipment  necessary  for  emergency 
inventory.  Application  for  this  rating 
must  be  made  directly  to  Dr.  Nelson’s 
staff  in  Washington  and  is  directed  to 
the  ultimate  sup|)lier.  Separate  ratings 
are  requiretl  for  each  specific  purchase. 
Each  authorization  for  use  of  this  rating 
is  given  a  number  known  as  “authoriza¬ 
tion  number”  and  must  not  be  confused 
with  the  serial  number  permanently 
assigned  to  each  mine. 

Rating  A-l-a,  for  obtaining  materials 
for  repairs  in  cases  of  emergency  break¬ 
down.  Procedure  for  obtaining  this  rat¬ 
ing  is  the  same  as  for  A-l-c. 

Rating  A-3,  for  obtaining  XEW  equip¬ 


ments  for  e.xpansion  of  o{>erations  or  for 
starting  a  new  venture,  unless  its  magni¬ 
tude  warrants  a  project  rating.  Again, 
the  rating  must  come  from  Washington, 
but  unlike  the  .4-1-a  and  A-l-c  ratings, 
the  A-3  rating  is  extendable  down  the 
production  line  from  the  mine  making 
the  purchase  through  the  manufacturer 
to  his  suppliers  and  sub-suppliers. 

Inclusion  of  the  A-3  rating  for  new 
machinery  and  permission  to  use  an  A-3 
for  obtaining  many  repair  parts  are  the 
biggest  changes  made  by  the  issuance  of 
the  revised  order.  The  new  machinery 
priority  previously  has  been  available 
only  to  certain  manufacturers  under 
P-23  (now  expiring  Dec.  31);  switching 
the  priority  to  the  user  means  that  mine 
operators  may  designate  anyone  they 
desire  to  produce  their  equipment,  thus 
giving  small  neighborhood  shops  a  chance 
to  stay  in  business.  The  change  also 
gives  Washington  specific  control  over 
the  ultimate  purpose  for  which  mining 
machinery  is  to  be  used. 

As  to  all  machines  listed  below,  the 
rating  A-3  provided  herein  likewise  ap¬ 
plies  to  equipment  items,  accessories,  and 
tools  customarily  sold  with  such  ma¬ 
chines. 

Schedule  A 

Aerial  tramway  equipment 
Air  compressors  for  mine  use 
.Air  distribution  equipment 
Assaying  and  testing  laboratory  equip¬ 
ment  at  the  mine 
Ball-casting  machines 
Bcx-car  loaders 
Cages  and  skips 
Car-dumpers — rotary  or  end 
Cleaning  plants  and  equipment,  including 
design,  construction,  and  erection 
Concentrating  plants  and  equipment,  in¬ 
cluding  design,  construction,  and  erection 
Conveyors — shaking,  belt,  or  chain  types, 
including  duckbills  and  other  self-load¬ 
ing  heads 

Cutting  machines — cable  reel  and  self-pro¬ 
pelling  transportation  trucks  therefor 
Diamond  core  drilling  machines 
Dragline  dredges,  excavators,  and  scraper 
units 

Dredges — continuous  bucket 
Drills  and  drilling  machines,  power- 
driven.  and  reconditioning  equipment 
therefor 

Dust-control  equipment 
Electrical  equipment  for  mine  transporta¬ 
tion  and  power 

Hoists — including  room  hoists  and  car 
pullers 

Hydraulic  monitors 
Jacks  for  lifting  and  roof  support 
Damps — Mine,  miners,  safety,  and  ore-ex¬ 
ploration  types 
Iwocomotives  for  mine  use 
Loaders,  mobile,  including  mucking  ma¬ 
chines 

Milling  plants  and  equipment,  including 
design,  construction,  and  erection 
Mine  cars,  track  or  trackless 
Pit-car  loaders  and  elevating  conveyors 


Preparation  plants  and  equipment,  includ¬ 
ing  design,  construction,  and  erection 
Pumps,  pipe,  and  fittings  for  mine  drain¬ 
age  or  material  transport 
Rock-dusting  equipment 
Sand  dryers 
Scraper  loaders 
Sheaves  and  sheave  blocks 
Shovels,  power 

Shuttle  cars,  track  or  trackless 
Slusher  hoists  and  scrapers 
Storage  batteries  for  mine  use 
Tanks  and  bins  for  storage  of  mine  prod¬ 
ucts 

Tipples  and  headframes,  including  design, 
construction,  and  erection 
Track  and  track  accessories  for  mine 
transportation 

Treating  plants  and  equipment,  including 
design,  construction,  and  erection 
Trucks,  tractors  and  trailers  for  mine 
use 

Ventilation  equipment  , 

Waste  disposal  equipment 
Weighing  equipment,  including  automatic 
devices 

The  new  arrangement  establishes  the 
0PM  mining  division  as  an  independent 
section  working  in  close  harmony  with 
each  of  the  materials  branches  of  the 
defense  agency  which  are  charged  with 
supply  and  demand  problems  of  metals 
and  minerals.  Under  this  plan,  it  is 
expected  that  use  of  the  PD-1  form  for 
priority  aid  will  be  dispensed  with  in 
all^a-except  relatively  isolated  cases  of 
e.xtreme  hardship. 

Mine  Operators  Must  Be  Specific 

Coincident  with  issuance  of  the  re- 
vi.sed  order.  Dr.  Nelson  urged  mine  op¬ 
erators  to  be  specific  in  applying  to 
Washington  for  assistance.  Most  of  the 
delays  in  meeting  priorities  problems 
are  due  to  a  lack  of  sufficient  informa¬ 
tion.  Here  is  a  simple  set  of  rules  to 
follow : 

If  it’s  about  getting  a  serial  number, 
address  your  State  coordinator  and  give 
him  the  fullest  information  about  your 
operation.  The  application  should  list 
the  name  of  the  company,  location  and 
post  office  address  of  each  mine,  the 
metals  produced,  average  monthly  pro¬ 
duction  of  metals,  and  number  of  em¬ 
ployees. 

If  seeking  information  or  startup  a 
new  venture,  address  Dr.  Ne^^iii'  in 
Washington  (Dr.  Wilbur  A.  Ne|^k>»,  Ad¬ 
ministrator,  Mine  Priorities,  Office  of 
Production  Management,  Washington, 
D.  C.).  Be  sure  to  state  your  serial 
number  and  give  full  data. 

If  applying  for  an  A-3  rating  for  new 
equipments,  in  addition  to  the  rules  in 
the  preceding  paragraph,  be  sure  to 
state  w'hy  you  need  the  equipment  in 
terms  of  the  production  which  will 
result. 

If  applying  for  an  A-l-c  rating,  indi¬ 
cate  your  past  inventory  procedure  and 
why  the  materials  or  equipment  is  re¬ 
quired  for  emergency  inventory  now.  An 
illustration  would  be  a  sand  pump  im- 
{Kjllor,  which  you  know  must  be  re¬ 
placed,  say,  every  30  days. 

If  applying  for  an  A-l-a  rating,  give 
full  information  as  to  what  has  hap- 
l)etied,  and  why  you  need  help. 

In  instances  involving  either  A-l-a  or 
A-l-c.  give  the  ultimate  supplier  of  the 
article  neetled;  if  your  local  supplier 
must  obtain  it,  find  out  and  state  from 
whom  and  give  that  supplier's  name. 
Neither  of  these  ratings  can  !»*  extended 
l)eyond  the  supplier  upon  whom  they  are 
issue<l. 

A  final  rule  is  that  the  more  detailed 
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materials  will  be  encouraged  and  the 
Administrator  may  assign  serial  num¬ 
bers  to  individual  prospecting  ventures. 

Quarries  are  covered^  so  are  sand  and 
gravel  operations  and,  in  the  new  order, 
refractories. 

Leasing — Properties  operated  under 
contract  or  by  lessees  may  use  the  serial 
number  of  the  mine  in  buying  supplies 
and  repair  parts,  if  so  desired  and  if  the 
mine  operator  will  assume  full  responsi¬ 
bility  for  compliance  with  the  order. 

Smelting — The  scope  of  the  order  ends 
at  the  beneficiation.  concentration,  or 
preparation  for  shipment  of  the  products 
of  metal  and  non-metallic  mining,  but 
does  not  include  smelting  and  refining 
of  metals,  or  final  extraction  of  minerals 
or  metals. 

Mines  which  cannot  obtain  a  serial 
number  under  provisions  of  P-56  may 
obtain  repair  and  maintenance  equip¬ 
ment  under  P-22,  issued  Sept.  9,  which 
permits  them  A-10  rating. 

Foreign  mining  companies,  at  the  dis¬ 
cretion  of  the  Director  of  Priorities,  may 
be  issued  a  serial  number  or  numbers  to 
a  person  operating  a  mining  enterprise 
outside  the  limits  of  the  United  States, 
its  territories  and  possessions. 


your  information,  the  quicker  you  will 
get  action. 

State  Coordinators  have  furnished 
0PM  with  a  list  of  active  mines  in  their 
states,  and  are  available  for  consultation 
or  to  carry  out  other  services  for  Wash¬ 
ington.  Cases  involving  mining  com¬ 
panies  in  the  doubtful  category  for  pri¬ 
ority  rating  are  being  discussed  care¬ 
fully,  and  supplementary  lists  may  be 
submitted  at  any  time  by  State  Co¬ 
ordinators  to  Washington.  Reclaiming 
of  tailings,  dumps,  sulphur,  and  salt 
mining  may  be  considered  samples  of 
doubtful  eases. 

Gold  Placer  Mining  (all  types  of 
dredging,  hydraulicking)  is  not  included 
in  Order  P-56.  This  type  of  operation 
may  be  included,  however,  if  other  met¬ 
als  are  recovered.  Gold  placer  operators 
may,  however,  obtain  priority  assistance 
by  the  use  of  preference  rating  order 
P-22,  which  is  a  general  priority  plan 
for  industry  repair  and  maintenance. 

Gold  lode  mining  is  within  the  scope 
of  P-56. 

Exploration  of  ore  bodies  adjacent  to 
operating  properties  is  considered  within 
the  order. 

Prospecting  for  essential  and  necessary 

State  Emergency  Coordinators  for  Mines 

(A  preliminary  survey  made  by  E.<iM.J.  indicates  all  State  Coordinators  are  not 
receiving  form  PD- 119  that  all  mining  companies  having  a  serial  number  must  fill 
out  and  mail  by  the  10th  of  each  month.) 

Coordinator 

E.  J.  McCrossin  Phoenix  BuildinK.  BIrminKbam 
C.  M.  Martin,  1821  East  Jackson  St..  Phoenix 
Ueorge  C.  Branner,  447  State  Capitol.  Little  Rock 
Kenneth  R.  Fulton,  Ferry  Building,  San  Francisco 
Robert  S.  Palmer,  Colorado  Mining  .Association,  204  State 
Office  Building,  Denver 
Connecticut  . George  L.  Burke,  Commissioner,  Dept.  Public  Works.  Hart¬ 

ford 

Delaware  .  .■ . Desmond  Lyons,  Tax  Commissioner,  843  King  St.,  Wil¬ 

mington 

Herman  F.  Gunter,  Box  631,  Tallahassee 
Capt.  Garland  Peyton,  State  Capitol  Building,  Atlanta 
C.  E.  Arney,  State  Capitol  Building.  Boise 
Robert  M.  Medill,  State  Capitol  Building,  Springfield 
Clarence  A.  Jackson,  612  Board  of  Trade  Building,  In 
dianapolis 

George  Duckworth,  State  Capitol  Building,  Des  Moines 
Jeff  Robertson,  801  Harrison  Street,  Topeka 
Moss  G.  Patterson,  Dept,  of  Mines  &  Minerals.  Box  680, 
Lexington 

Louisiana  . Joseph  L.  Micaugh,  Division  of  Mines,  State  Capitol  Build¬ 

ing,  Baton  Rouge 

Ralph  E.  Ranger.  Industrial  Engineer.  State  House,  .Augusta 
John  J.  Rutledge.  State  Capitol  Office  Building.  Annapolis 
Dr.  Warren  J.  Mead,  Professor  of  Geology,  Mass.  Institute 
of  Technology.  Cambridge 

Benjamin  F.  Sparks.  State  Highway  Dei)artment.  E.scanaba 
Ray  Nolan.  Hibbing 

Col.  Lea  B.  Robinson,  Defense  Council.  Jackson 
John  A.  Skinner,  Mine  Inspector,  Bureau  of  Mines,  Jef¬ 
ferson  City 

Tom  D.  Caverly.  State  Capitol  Building,  Helena 
Blain  Yoder,  State  Capitol  Building,  Lincoln 
Matt  Murphy,  State  Capitol  Building,  Carson  City 
Edward  Elliugwood,  State  House  .Annex,  Concord 
Meredith  E.  Johnson,  Room  417,  State  House  .Annex,  Trenton 
John  M.  Kelly,  State  Capitol  Building.  Santa  Fe 
Miss  Frelda  S.  Miller,  80  Centre  St.,  New  York  City 
Dr.  J.  L.  Stuckey,  State  Capitol  Building.  Raleigh 
W.  T.  Kraft,  315  Broadway,  Bismark 

George  Strain,  Department  of  Industrial  Relations,  State 
Capitol  Building,  Columbus 
Oklahoma  . J.  G.  Puterbaugh,  Mc.Ali8ter 

Oregon  . Earl  K.  Nixon.  Director,  State  Department  of  Geology  and 

Mineral  Industries,  State  Capitol  Building.  Salem 

Pennsylvania  . Hon.  Richard  Maize,  Commonwealth  of  Pennsylvania.  Dept. 

of  Mines.  Harrisburg 

Rhode  Island  . Frank  .A.  Sullivan,  P.  O.  Box  502.  Westerly 

South  Carolina  . J.  Roy  Jones.  Commissioner  o.f  .Agriculture,  Wade  Hampton 

Building,  Columbia 

South  Dakota  . Hon.  Harry  H.  Stewart.  Deadwood 

Tennessee  . S.  E.  Bryant.  State  Capitol  Building,  Nashville 

Texas  . Dean  John  W.  Kidd.  College  of  Mines  &  Metallurgy,  El  Paso 

rtah  . Wendell  Grover.  Industrial  Commissioner.  State  Capitol 

Building.  Salt  I.ake  City 

Vermont  . William  L.  McKee.  Unemployment  Compensation  Commis¬ 

sioner,  Montpelier 

Virginia  . Thomas  B.  Morton.  State  Capitol  Building.  Richmond 

Washington  . Robert  H.  Harlin.  State  Director.  Labor  &  Industry.  Olympia 

West  Virginia  . N.  P.  Rhinehart,  Chief,  State  Dept,  of  Mines.  Charleston 

Wisconsin  . .A.  H.  Fineisen,  State  House,  Madison 

Wyoming  . J.  M.  Sampfson.  Rock  Springs 

.Alaska  . Benjamin  D.  Stewart,  Territorial  Commissioner  of  Mines. 

Juneau 

Philippine  Islands  . Robert  J.  Hoffcut,  economic  assistant  to  High  Commissioner. 

Manila 

Puerto  Rico  . Martin  Lopex  Sanabrla,  Dept,  of  Interior,  San  Juan 
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state 

Alabama 

Arizona  . 

.Arkansas 

California 

Colorado 


Florida 
Georgia 
Idaho 
Illinois 
India  na 


As  businsss  paper  pub- 
Ushers  lor  over  iiity 

years,  McGraw-HiU  is  uniquely  equipped  to 
oifor  complsts,  authoritatlTs  dirset  moil  covor- 
ags  oi  Industry's  maior  markets.  Extromo 
accuracy  is  maintained  (guaranteed  to  96%) 
and  through  corsiul  analysis  oi  markets, 
complete  classiiication  oi  companies  and  per¬ 
sonnel,  etc.,  the  widest  possible  selections  ore 
ovoUable.  Send  ior  handy  reieronce  iolder, 
"Hundreds  oi  Thousands  oi  Reasons  Why" 
which  describes  how  McGraw-HiU  Lists  ore 
built  and  maintained. 


Iowa  . . 

Kansas 

Kentucky 


Maine  . 

Maryland  . . . 
Massachusetts 


M  ichigan 
Minnesota 
Mississi|>pi 
Missouri  . 


Montana  . 

Nebraska  . 

Nevada  . 

New  Hampshire 
New  Jersey  . .  . 
New  Mexico  . .  . 
New  York  . . . . 
North  Carolina 
North  Dakota  . 
Ohio  . 
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implies,  is  a  mechanically  assembled  and 
installed  plug.  Eliminating  vulcanizing 
or  unsightly  and  dangerous  cable  splices, 
it  can  be  installed  in  the  field  with  the 
simplest  tools.  Simply  strip  the  insula¬ 
tion  from  the  end  of  the  cable  leads, 
insert,  and  clamp  the  individual  wires 
into  the  bronze  terminal  plugs  or  sockets, 
and  screw  same  into  position  in  the 


removal.  Brake  operation  is  by  a  handle 
set  at  an  angle  to  permit  maximum 
braking  with  the  least  effort.  A  ratchet 
holds  the  brake  in  fixed  position  when 
necessary.  A  three-position  controller  is 
arranged  for  series-parallel  control  of 
the  motor  fields  in  either  direction. 


Each  mine  having  obtained  a  serial 
number  has  been  furnished  with  a  sam¬ 
ple  form  PD-119,  upon  which  is  reported 
the  quantity  of  equipment  or  supplies 
purchased  each  month  and  the  name  of 
the  supplier.  These  reports  are  to  be 
filed  each  month  with  the  Coordinator 
in  each  State,  and  will  be  subject  to 
review  by  an  authorized  agent  of  0PM. 
Copies  of  all  monthly  reports  must  be 
segregated  and  retained  by  each  mine 
and  all  orders  for  materials  and  supplies 
placed  under  the  rating  must  be  filed 
apart  from  other  orders.  Purchases 
under  the  common  form  of  finished  steel, 
electrical  equipment,  and  copper  wire 
can  be  grouped  together, 

0PM  has  instructed  mine  operators 
to  conform  to  the  inventory  standard 
established;  not  to  exceed  a  ratio  of 
inventory  to  output  in  quantity  terms 
that  prevailed  at  the  year  end  of  1938, 
1939,  and  1940,  or  the  respective  fiscal 
year  end,  but  always  to  be  kept  at  a 
reasonable  minimum.  Small  items  and 
their  ratios  need  not  be  computed.  From 
such  an  inventory  set-up  operators  will 
have  a  yardstick  or  standard  of  the  im- 
|K)rtant  classes  of  supplies  and  equip¬ 
ment  required  to  maintain  production. 

In  addition  to  Dr.  Nelson,  the  0PM 
staff  administering  the  P-56  order  in¬ 
cludes  Dennis  K.  Pickens,  assistant  ad¬ 
ministrator;  Dennis  L.  McElroy,  tech¬ 
nical  advisor  on  coal,  and  John  L.  G. 
Weysser,  assistant  to  McElroy.  Tech¬ 
nical  advisors  and  assistants  on  other 
metals  and  minerals  will  be  added  to 
the  staff  as  they  are  needed  and  available. 


6<!onductor  Trodlinq 
Cable  Plug 

OHIO  BRASS  CO.,  Mansfield,  Ohio, 
announces  development  of  a  new  six- 
conductor  Mechano-Plug  for  effecting 
trailing  cable  connections.  Designed  for 
making  connections  to  reversible  motors, 
terminals  of  new  plug  accommodate  No.  6 
and  smaller  sizes  of  wire. 

The  new  Mechano-Plug,  as  its  name 
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Battery-Operated  Mine 
Locomotive 

FOR  USE  in  coal,  metal,  and  non-metallic 
mines,  a  new  storage-battery  tramming 
locomotive  is  announced  by  Westing- 
house  Electric  &  Mfg.  Co.,  East  Pitts¬ 
burgh,  Pa.  Known  as  the  Midget  and 
weighing  only  1.5  tons,  the  locomotive 
is  operated  by  a  5-h.p.,  40-v.  d-c  traction 
motor.  Continuous  motor  rating  is  770 


NICHOLS  HERRESHOFF 
MULTIPLE  HEARTH  FURNACES 


MIDGET 


liCT  inC’*  oxides  or*  produced 

91.  ilUC  with  Nichols  Herreshoif 
Multiple  Hearth  Furnaces,  the  first  step 
in  a  long  series  ot  operations. 


Definite  superioritieB  in  design  and 
construction  hove  earned  Nichols 
Herreshoif  Multiple-Hearth  Furnaces 
a  long  standing,  and  unexcelled, 
reputation  for  oil  oround  excellence 
— regardless  of  the  type  of  service. 
As  hove  other  users,  you.  too  will 
quickly  recognise  that  with  a 
Nichols  Herreshoif  Multiple  Hearth 
Furnace  you  con  do  the  lob  bet¬ 
ter — tmd  ot  less  cost  Look  into 
the  specific  odvantoges  our  equip¬ 
ment  gives  you.  Get  the  benefit  of 
our  specialised  experience.  Ask  for 
recommendations  on  your  particular 
problems  or  write  for  BuUefin  206. 


r.p.m.,  55  amp.,  40  v.,  with  a  gear  ratio 
of  IIS  :  1.  Chassis  is  of  heavy,  one- 
piece-,  cast-steel  construction.  Frame  is 
spring  suspended  for  cushioning  of  road 
shocks.  Power  is  transmitted  through 
torsion  ring  coupling  to  worms  driving 
worm  gears.  The  rated  drawbar  pull  is 
400  lb.  The  coupling  carries  the  weight 
of  the  armature  and  aligns  it  with  the 
driving  worms.  Locomotive  brake  is  of 
the  band  type  operating  directly  on  a 
drum  mounted  on  an  e.xtension  of  the 
worm  gear  shaft.  The  drum  fit  on  the 
shaft  is  of  the  tapered  type  for  easy 
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Bulk  Storage  Simplified 


Akeve  it  a  typieal  •xample  ef  a^aiierman  Scrape** 

Inttallatiea  #f  larpe  capacity  with  Mlf-prepdled 
tail  tower  as  aeed  at  Minet  and  preceeeini  plants 
for  open  sterape  ef  materials.  This  type  ef  machine 
Is  aMe  te  sever  a  wide  storage  area  and  handle  a 
large  tonnage  heth  storing  and  reclaiming. 


with  an  economical 
SAUERMAN  SCRAPER 

At  mines,  mills  and  smelters, 
Sauerman  Power  Scrapers  are  being 
used  most  effectively  in  the  stock¬ 
piling  of  both  raw  and  processed 
materials,  either  in  the  open  or  in¬ 
side  buildings. 

One  of  the  great  advantages  of 
this  equipment  is  its  flexibility, 
which  permits  Sauerman  engineers 
to  adapt  each  scraper  installation 
to  the  exact  needs  of  the  joh. 

Moreover,  the  first  cost  of  a 
Sauerman  installation  is  reason¬ 
able,  maintenance  amounts  to  very 
little,  and  the  simplicity  of  opera¬ 
tion  makes  it  possible  to  place  the 
control  of  even  the  largest  installa¬ 
tion  in  the  hands  of  one  operator. 


//  yot»  kaven^t  the  Sauerman 
Catalog  in  your  fUe§ — eendlor 
it  right  away. 


A  tmcll  Sauerman  Scraper  ctochpilec  crashed  silica 
rack  en  an  Irregalar  ground  space  alongside  a 
washery  and  reclaims  this  stored  material  as  re- 
gaired  te  a  drying  plant. 

484  S.  CLINTON  ST.,  CHICAGO,  U.S.A.'* 


More  Mining  Men  Are  Buying  Today! 

1,500  more  key  men  are  paying  to  read  £.  &  M.  J.  today  than 
were  on  our  rolls  at  this  time  last  year  .  .  .  And  8.4%  of  these 
readers  have  been  added  since  January  of  this  year! 

It  seems  trite  to  say  that  the  metal  and  non-metallic  mining  fields  and  the  men 
who  operate  its  mines  and  plants  need  more  information  today  than  ever 
before.  But  it  is  true — and  because  of  this  E.&M.J.  is  playing  a  more  vital 
role  in  keeping  these  men  posted  on  up-to-date  methods  and  equipment 
for  expanded  metal  and  mineral  production. 


rubber  insulating  body  of  the  plug.  Then 
tighten  the  nialleable  iron  elaiuping 
frame.  The  Meehano-l’Iug  is  said  to  be 
installed  in  the  Held  without  utilizing 
special  ttmls  or  equipment.  A  color  key 
simpliHes  projjcr  polarity  hook-up  at  the 
time  of  installation.  The  plug  body  is  of 
rubber,  which  provides  ample  insulation 
against  electric  shock.  Moisture  and 
dust-proof  joints  insure  a  positive,  leak- 
proof  electrical  connection.  The  six- 
conductor  Mechano-Plug  is  designed  for 
currents  of  80  amp.,  voltages  from  250 
to  600  d.c. 

The  company  also  recently  announced 
the  development  of  a  new  plier-type 
ground  clamp  for  effecting  ground-  or 
return-circuit  connections  to  rail-bond 
cable  or  rail.  Known  as  the  Junior 
Plier-Type  Ground  Clamp,  it  has  ample 


capacity  to  handle  ground  connections 
fur  drills  and  similar  equipment. 


New  Babbitt  Metal 

A  NEW  BABBITT  METAL  for  bearings 
subject  to  high  pressures  and  tempera¬ 
tures  has  been  announced  by  the  Mag¬ 
nolia  Metal  Co.,  120  Bayway,  EHizabeth, 
N.  J.  The  metal  is  called  power  nickel 
genuine  babbitt  and  is  said  to  have  a 
tensile  strength  of  17,500  lb.  per  square 
inch,  a  yield  point  of  65,000  lb.  per 
square  inch,  a  Brinell  hardness  of  27, 
and  its  pouring  temperature  ranges  from 
950  to  1,000  deg.  E.  Its  strength  is  said 
to  make  it  adapted  to  heavy  bearing 
loads. 


BULLETINS 


Belt  Conveyors.  Goodman  Manufac¬ 
turing  Co.,  Halsted  St.  at  48th  Place, 
Chicago,  Ill.  Bulletin  C-4tl  describes  ami 
illustrates  the  manufacturer’s  belt  con¬ 
veyors  for  use  underground.  Pp.  23. 

Screw  Classiflers.  Western  Machinery 
Co.,  760  Folsom  St.,  San  Francisco,  Calif. 
Bulletin  SC-941  describes  and  Illustrates 
features  of  the  manufacturer's  screw 
classiflers.  Specifleations  and  drawings 
of  the  various  sizes  are  also  included  in 
addition  to  tables  of  engineering  data. 
Pp.  14. 

Vibrating  Screen.  Denver  Equipment 
Co.,  Denver,  Colo.  Bulletin  S3-B3  de¬ 
scribes  and  illustrates  the  company’s  new 
Denver-Dillon  vibrating  screen.  Pp.  4. 

Pumps.  Kimball-Krogh  Pump  Co.,  301 
West  Avenue  26,  Los  Angeles,  Calif.  Bul¬ 
letin  150- A  describes  and  illustrates  fea¬ 
tures  of  the  manufacturer’s  Type  NKE  2- 
stage  high-pressure  multiple-duty  pumps. 
Pp.  4. 

Kail  Clamps.  Robins  Conveying  Belt 
Co.,  Passaic,  N.  J.  Bulletin  114  describes 
and  illustrates  features  of  the  company’s 
rail  clamps  for  movable  structures  used 
in  loading  and  unloading  of  materials. 
Pp.  17. 

Crushers.  Allis  Chalmers  Mfg.  Co., 
Milwaukee,  Wis.  Bulletin  B-6006-B  de¬ 
scribes  and  illustrates  the  company’s  Type 
R  reduction  crusher  having  a  speed-set 
product-control  operation.  Numerous  sec¬ 
tional  views  and  installation  photos  are 
included.  Pp.  16. 

Molybdenum  in  Steel.  Climax  Molyb¬ 
denum  Co.,  500  Fifth  Ave.,  New  York, 
N.  Y.  The  company  recently  Issued  its 
latest  and  revised  sections  containing  data 
on  "Molybdenum  in  Steel.”  The  new  sec¬ 
tions  added  include  data  on  S-curves, 
hardenability,  and  microstructure  studies 
of  molybdenum  steel,  carbon  molybdenum 
steels,  molybdenum  tool  steels,  molyb¬ 
denum  high-speed  steels,  physical  prop¬ 
erty  charts,  and  a  revised  general  index. 

Magnets.  Dings  Magnetic  Separator 
Co.,  526  E.  Smith  St.,  Milwaukee,  Wis. 
Catalog  301  describes  features  of  the 
manufacturer’s  latest  type  of  electric 
double-gap  magnets.  Specifleations  for 
the  various  types  of  magnets  and  installa¬ 
tion  photographs  are  given.  Pp.  9. 

Pumps.  Pomona  Pump  Co.,  206  E. 
Commercial  St.,  Pomona,  Calif.  Bulletin 
29  contains  practical  information  concern¬ 
ing  pump  adaptation  for  a  wide  range  of 
duties  under  varying  operating  conditions. 
The  brochure  is  well  illustrated  and  shows 
varied  applications  of  the  manufacturer’s 
industrial  pumps.  Pp.  23. 

Drifter  Drill.  Gardner- Denver  Co., 
Quincy,  Ill,  Bulletin  CF-1  describes  and 
illustrates  features  of  the  company’s  new 
continuous-feed  CF-89-H  drifter  drill.  Pp. 
4.  Bulletin  D-73  describes  and  illustrates 
the  company’s  new  D-73  2%-in.  hand- 
rotated  drifter  drill.  Pp.  4. 

Portable  .Vir  Compressors.  Schramm, 
Inc.,  West  Chester,  Pa.  Catalog  42-P  de¬ 
scribes  and  illustrates  the  company’s  line 
of  portable  gasoline-  and  diesel-engine 
driven  compressor  units.  Pp.  19. 


INDUSTRIAL  NOTES 


Taylor  Wharton  Iron  &  Steel  Co.  re¬ 
cently  placed  in  operation  a  new  Pitts¬ 
burgh  Lectronielt  furnace  at  its  High- 
bridge,  N.  J.  plant.  This  installation 
will  be  an  important  factor  in  conserv¬ 
ing  ferromanganese  steel  in  the  manu¬ 
facture  of  Hadflelds  Manganese  Steel. 
This  new  unit  places  operations  at  the 
Highbridge  plant  on  a  100  percent  elec¬ 
tric  steel-making  basis. 

The  Du  Pont  Company  recently  opened 
its  new  Cyanide  Products  Service  Laln)- 
ratory  at  the  Niagara  Falls,  N.  Y.,  plant 
of  The  R.  &  H.  Chemicals  Department. 
Staffed  by  chemists,  metallurgists,  and 
technical  service  men,  the  company  re- 
p<jrts  the  new  laboratories  will  be  used 
primarily  for  the  study  and  solution  of 
customers’  problems  and  for  develop¬ 
ment  of  improved  metal-treatment  and 
electroplating  processes. 
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Grinding  Pebbles  and  Tube-Mill  Lmers 


SINCE  the  spread  of  the  Euro¬ 
pean  war  virtually  cut  off  im¬ 
ports  from  Denmark,  Belgium, 
and  France,  the  Bureau  of 
Mines  has  had  numerous  inquiries  as 
to  domestic  sources  of  grinding  peb- 
bles  and  silex  or  other  type  of  hall- 
mill  liners. 

Uses — Flint  pebbles  and  tube-mill 
liners  are  used  by  grinders  of  certain 
ceramic  materials  to  prevent  contam¬ 
ination  of  the  finished  product  by  iron 
abraded  from  steel  balls  and  liners. 
The  feldspar  industry  is  one  of  the 
largest  users  of  flint  grinding  medi¬ 
ums;  they  are  employed  also  by  cer¬ 
tain  grinders  of  talc  and  soapstone, 
ground  sand  and  sandstone,  quartz, 
and  chalk.  Some  paint  materials, 
such  as  lithopone,  have  been  ground 
in  pebble  mills.  Flint  pebbles  have 
been  used  more  or  less  in  the  past, 
especially  by  cement  manufacturers, 
and  for  fine-grinding  of  gold,  copper, 
or  other  ores  in  which  iron  contamina¬ 
tion  is  not  especially  deleterious. 

Imports — Grinding  pebbles  have 
been  imported  from  France  and  Den¬ 
mark  and  silex  liners  from  Belgium. 
It  is  impossible  to  state  the  exact  ton¬ 
nages  of  grinding  pebbles  and  liners 
imported,  as  other  pebbles  and  flints 
of  vayous  sizes  and  shapes  intended 
to  be  ground  for  use  in  ceramic  bodies 
are  included  in  the  customs  classifi¬ 
cation  of  “flint,  flints,  and  flintstones.” 
For  some  years  before  1930,  pyro¬ 
phoric  alloy  “flints”  for  pocket  light¬ 
ers  and  gas  lighters  likewise  were  in¬ 
cluded.  During  the  past  15  or  20 
years,  however,  imports  under  this 
more  general  classification  have  ranged 
from  26,636  short  tons  in  1920  to  3,754 
tons  in  1932,  and  for  1922  to  1929, 
inclusive,  they  ranged  from  14,000  to 
17,000  tons.  After  the  1932  low,  im¬ 
ports  increased  gradually  to  13,428 
tons  in  1937  and  were  11,987  tons  in 
1939.  Since  the  first  quarter  of  1940, 
imports  undoubtedly  have  been  greatly 
curtailed  and  perhaps  have  been  non¬ 
existent. 

Only  two  firms,  one  Danish  and  one 
French,  have  supplied  foreign  pebbles 
to  American  consumers.  The  pebbles 
occur  in  distinct  beds  in  the  white 
chalk  cliffs  of  the  islands  of  Zealand, 
Mben,  and  Langeland,  on  the  Danish 
coast,  and  on  the  French  coast,  largely 
between  Havre  and  Dieppe.  They  are 
gathered  by  hand  along  the  beach, 
washed  with  water  in  large  rotating 
drums,  then  run  over  a  picking  belt 
where  “fine-quality  blue  nodule”  flint 
and  “prime-quality  hard”  flint  peb¬ 
bles  are  picked  out  separately,  leav¬ 
ing  second-quality  flint  and  granite 


for  construction  work  or  waste.  In 
France,  crude  pieces  of  flint  of  any 
size  or  shape  and  the  less-tough  peb¬ 
bles  also  are  gathered  and  exported 
for  use  as  crushed  flint  in  potteries. 
Although  no  universal  standard  for 
grading  flint  pebbles  is  recognized,  the 
accompanying  classification  of  Danish 
pebbles  into  seven  grades  according  to 
size  has  been  used  by  one  importer: 

Classification  of  Danish  Pebbles 

.Size  No.  Diameter,  in. 

1  .  1  to  1% 

•J  .  1%  to  2% 

a  .  2%  to  3% 

4  .  3%  to  4% 

5  .  4%  to  5% 

«  .  .5%  to  «% 


An  analysis 
gathered  near 

of  French  flint  pebbles 
Dieppe  follows: 

Silk'u . 

Per  Cent 

.  98.20 

.  0.30 

Chalk . 

.MuKiiesia . 

I.uHM  on  ignition 

.  0.40 

.  0.10 

.  1.00 

100.00 

.  2.7« 

Germany  and  the  United  States  have 
been  the  two  leading  markets  for  Dan- 

ish  pebbles,  accounting  for  60  percent 
of  the  total  exports  in  recent  years. 
Other  markets  included  Norway,  Swe¬ 
den,  Australia,  Brazil,  and  Japan. 

Belgian  silex  lining  was  quarried 
like  building  stone,  and  the  larger 
pieces  were  rough-cut  or  shaped  by 
hand  chisels  and  hammers  somewhat 
like  large  granite  paving  blocks.  Ac¬ 
cording  to  a  recent  informant,  the 
sizes  formerly  supplied  from  Belgium 
were  2,  2^,  3  and  4  in.  thick;  usually 
between  4  and  5  in.  wide;  and  from  6 
to  9  in.  long. 

Domestic  Production — For  several 
years  the  only  commercial  production 
of  grinding  pebbles  and  tube-mill 
liners  known  to  the  Bureau  of  Mines 
has  been  that  of  the  Jasper  Stone 
Company,  Sioux  City,  Iowa.  This 
firm  has  marketed  mill  liners  and  arti¬ 
ficially  rounded  pebbles  from  its  quart¬ 
zite  deposits  near  Jasper,  Rock 
County,  Minn.,  for  a  long  time.  In 
the  past  it  produced  cut  cubes,  mill 
liners,  and  pebbles  from  the  Sioux 
quartzite  in  Iowa  and  near  East  Sioux 
Falls,  Minnehaha  County,  S.  D.,  but 
no  production  from  these  localities  has 
been  reported  for  10  to  15  years. 

Before  1936  a  steady  output  of  beach 
pebbles  from  the  shore  line  between 
Oceanside  and  Encinitas,  San  Diego 
County,  Calif.,  was  reported.  These 
pebbles,  largely  fine-grained  tuffs, 
porphyry,  and  granite,  were  washed 
up  on  the  beaches  after  severe  storms. 


entangled  in  seaweed  torn  loose  from 
the  ocean  floor.  They  ranged  from  2 
to  7  in.  in  diameter;  were  smootii, 
round,  or  nearly  round ;  and  were 
picked  by  hand  from  the  beaches, 
sorted  roughly  according  to  size,  and 
used  chiefly  in  grinding  cement.  Al¬ 
though  tough  and  said  to  be  harder 
to  break  than  Danish  flint  pebbles, 
the  California  pebbles  wore  somewhat 
faster  on  hard  material,  being  coarser- 
grained  and  less  smooth  than  the  Dan¬ 
ish  pebbles.  On  very  hard  ore  they 
were  considered  to  be  about  half  as 
efficient  and  required  a  larger  charge; 
however,  they  cost  less  than  half  as 
much.  ' 

Various  types  of  selected,  well- 
rounded  stream  or  beach  pebbles  of 
rhyolite,  basalt,  granite,  or  other  hard, 
tough  rock  have  been  used  locally, 
particularly  in  the  Rocky  Mountain 
region  and  in  the  Pacific  Coast  States. 
Dense,  banded  rhyolite  blocks  rounded 
by  tumbling  formerly  were  obtained 
near  Manhattan,  Nev.,  and  used  in 
metallurgical  mills.  Granite  pebbles 
found  in  the  Sierra  Nevada  Mountains 
are  used  hy  some  gold  mills.  Chunks 
of  flinty  ore  and  tough  blocks  of  trap 
rock  have  been  utilized  as  grinding 
mediums  for  tube  mills.  The  United 
States  Reclamation  Service  used  angu¬ 
lar  blocks  of  basalt  rock  in  its  cement 
mill  during  the  construction  of  the 
Arrowrock  dam ;  the  comers  and 
edges  were  quickly  ground  off,  and 
after  the  blocks  were  reduced  to  spher¬ 
ical  or  ellipsoidal  forms,  the  material 
was  said  to  wear  better  and  longer 
than  Danish  pebbles. 

Possible  Domestic  Sources — Pebbles 
of  granite,  quartzite,  and  other  stone 
have  been  imported  from  the  Canadian 
shore  of  Lake  Superior  and  from  Con¬ 
ception  Bay,  Newfoundland,  for  use 
in  cement  mills.  Rhyolite  and  felsite 
pebbles  are  abundant  along  the  New 
England  seashore  from  Marblehead, 
Mass.,  to  Eastport,  Me.  Some  of  these 
pebbles  are  quite  tough,  but  samples 
have  been  rejected  for  feldspar  grind¬ 
ing  because  of  the  iron  content.  In 
the  Gulf  States  and  in  the  Southern 
Appalachian  and  Ozark  Mountain 
regions  at  the  edge  of  the  Coastal 
Plain  are  numerous  deposits  of  flint 
pebbles,  most  of  which  do  not  exceed 
2^  in.  in  diameter,  along  stream  ter¬ 
races  and  bottoms.  The  Cretaceous 
limestones  in  central  Texas,  particu¬ 
larly  the  Edwards  limestones,  are 
flint-bearing.  Other  tough  pebbles  of 
siliceous  materials,  such  as  agate,  car- 
nelian,  or  petrified  wood,  found  in 
abundance  in  certain  parts  of  the  coun¬ 
try,  might  be  suitable  as  grinding 
mediums.  Extensive  deposits  contain- 
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ing  pebbles  of  iiovaculite,  a  very  hard 
and  dense  siliceous  rock  in  Pike,  How¬ 
ard,  and  Sevier  Counties,  Ark.,  have 
been  described  bj'  the  Geological  Sur¬ 
vey.' 

Tube-mill  liners  and  possibly  arti¬ 
ficially  rounded  grinding  pebbles  for¬ 
merly  were  supplied  from  the  Ocala 
limestone  beds  in  Florida  and  from 
the  Ft.  Payne  chert  near  Iron  City, 
Tenn.*  Mill  liners  and  artificially 
rounded  pebbles  also  might  be  ob¬ 
tained  from  one  of  the  quartzite  belts 
of  central  and  southeastern  Pennsyl¬ 
vania  or  from  the  ganister  or  quart¬ 
zite  rock  of  Calhoun,  Talladega,  Chero¬ 
kee,  Clay,  and  Cleburne  Counties,  in 
Alabama. 

Recently  the  Bureau  of  Mines  has 
been  informed  that  the  United  Feld¬ 
spar  &  Minerals  Corporation,  Minpro 
Division,  Spruce  Pine,  N.  C.,  has  ex¬ 
perimented  with  quartzite  from  its 
Deer  Park  property  and  with  topaz 
for  both  mill  liners  and  grinding  peb¬ 
bles  with  highly  satisfactory  results. 
Quartz  fragments  used  for  making 
potters’  flint  are  withdrawn  from  the 
mills  as  soon  as  they  have  become  suf¬ 
ficiently  rounded  and  then  used  as 
pebbles  in  the  feldspar  grinding  mills. 

Information  as  to  undeveloped  de¬ 
posits  in  various  states  usually  can 
be  obtained  from  the  respective  State 
geologists.  The  following  firms  have 
indicated  that  they  may  be  able  to 
supply  quartz  pebbles  or  liner  blocks: 

Dealers,  importers,  and  suppliers  of 
grinding  pebbles  and  silex  liners: 

California:  Atkins,  Kroll  &  Co., 
200  California  St.,  San  Francisco ; 
King  Solomon  Gold  Mines,  Black  Bear 
(or  Crocker  Bldg.,  San  Francisco) ; 
John  C.  Momand,  Carlsbad. 

Delaware:  E.  I.  Du  Pont  de  Nem¬ 
ours  &  Co.,  Inc.,  R.  &  H.  Chemicals 
Dept.,  Dupont  Bldg.,  Wilmington,  Del. 

Iowa:  Jasper  Stone  Co.,  Sioux  City, 
Iowa. 

Maryland:  Clinchfield  Sand  &  Feld¬ 
spar  Corporation,  Hearst  Tower  Bldg., 
Baltimore. 

New  Jersey:  Paul  O.  Abbe,  Inc.,  130 
Center  Ave.,  Little  Falls ;  Eureka  Flint 
4&  Spar  Co.,  Trenton. 

New  York:  Abbe  Engineering  Co., 
54  Church  St.,  New  York;  J.  R.  Al- 
sing  Engineering  Co.,  50  Church  St., 
New  York ;  Buedendorf  Bros.,  2  Broad¬ 
way,  New  York;  John  W.  Higman 
Co.,  24  State  St.,  New  York;  New  Jer¬ 
sey  Pulverizing  Co.,  205  West  34th 
St.,  New  York;  F.  L.  Smidth  &  Co., 
225  Broadway,  New  York;  Taintor 
Trading  Co.,  Inc.,  21  State  St.,  New 
York;  B.  Voigt,  250  W.  57th  St.,  New 
York. 


‘Miser,  H.  D.,  and  Purdue,  A.  H.  ^ “Gravel 
I>eposit8  of  Caddo  Gap  and  DeQueen  Quad¬ 
rangles,  Ark.”  Oeol.  Survey  Bulletin  690, 
1919,  pp.  15-30 ;  “Geology  of  the  DeQueen 
and  Caddo-Gap  Quadrangles,  Ark."  Geologi¬ 
cal  Survey  Bulletin  808,  1929,  195  pp. 

’Miser,  Hugh  D. :  “Mineral  Resources  of 
the  Waynesboro  Quadrangle,  Tennessee.” 
Tennessee  State  Geological  Survey,  Bulletin 
26,  Nashville,  T^nn.,  1921,  pp.  132-135. 


North  Carolina:  United  Feldspar 
&  Minerals  Corporation,  Minpro  Di¬ 
vision,  Spruce  Pine. 

Ohio:  Patterson  Foundry  &  Ma¬ 
chine  Co.,  East  Liverpool. 

Pennsylvania:  Philadelphia  Steel  & 
Iron  Co.,  Washington  Ave.,  Consho- 
hocken;  Traylor  Engineering  &  Mfg. 
Co.,  666  South  10th  St.,  Allentown; 


The  principal  problems  under 
investigation  in  1940  by  the 
Metal-Mining  Research  Section 
(McHenry  Mosier,  Supervising  En¬ 
gineer),  of  the  U.  S.  Bureau  of  Mines, 
were  (1)  the  development  of  a  method 
for  the  determination  of  pressures  on 
rock  pillars  in  underground  mines, 
(2)  stemming  in  metal  mines,  (3)  dust 
studies  in  rock  drilling,  and  (4)  alloy 
steels  for  rock  drilling.  All  of  the 
investigations  except  the  first  were 
conducted  at  Mount  Weather  testing 
adit.  Mount  Weather,  Va.  The  first 
is  summarized  as  follows: 

Determination  of  Pressure  on  Rock 
Pillars  in  Underground  Mines — Al¬ 
though  a  method  of  determining  loads 
on  pillars  in  underground  mines  long 
has  been  wanted  and  needed  by  the 
mining  industry,  the  current  scientific 
approach  by  tlie  Bureau  of  Mines  is 
believed  to  be  the  first  to  give  promise 
of  ultimate  success  by  methods  readily 
applicable  under  usual  underground 
conditions. 

Primarily,  measurement  of  pressures 
in  mine  pillars  will  result  in  greater 
safety  for  miners  by  directing  atten¬ 
tion  to  dangerous  conditions  the  ex¬ 
istence  of  which  it  would  be  impossible 
to  detect  otherwise.  Conversely,  the 
measurement  of  pressure  on  ore  pil¬ 
lars  after  partial  extraction  of  an 
ore  deposit  will  disclose  which  pillars 
are  carrying  the  load  and  which  pillars 
may  be  removed  without  disturbing 
the  natural  arches  in  the  surrounding 
rock. 

Three  sonic  methods  for  the  solution 
of  this  problem  are  now  being  devel¬ 
oped:  (1)  velocity  of  induced 

vibration,  (2)  damping  of  induced 
vibration,  and  (3)  sub-audible  noises. 
The  velocity  method  is  based  on  the 
increase  in  velocity  of  sound  through 
rock  with  increase  in  pressure.  First, 
the  pressure-velocity  relationship  is 
determined  at  known  pressures  in  the 
laboratory  from  representative  sam¬ 
ples  taken  from  a  rock  pillar  under 
test.'  Then,  the  velocity  of  sound  is 
measured  in  the  pillar  in  situ.*  A 
method  and  apparatus  for  measuring 

‘  Obert,  Leonard :  “Measurement  of  Pres¬ 
sures  on  Rock  Pillars  in  Underground  Mines, 
Part  I.”  Bureau  of  Mines  Dept,  of  Investi¬ 
gations  3444,  1939,  15  pp. 

’  Obert,  Leonard  :  “Measurement  of  Pres¬ 
sures  on  Rock  Pillars  In  Underground  Mines, 
Part  II.”  Bureau  of  Mines  Rept.  of  Inves¬ 
tigations  3521,  1940,  11  pp. 


Charles  A.  Wagner  Co.,  Inc.,  811  Cal- 
lowhill  St.,  Philadelphia. 

Tennessee:  J.  Howard  Swaim,  916 
Cotton  States  Bldg.,  Nashville. 

Wisconsin:  Manitowoc  Engineering 
Works,  Manitowoc. 

Reprinted  from  Information  Circu¬ 
lar  7139,  by  Robert  W.  Metcalf,  U.  S. 
Bureau  of  Mines,  Washington,  D.  C. 


this  velocity  with  an  error  of  less  than 
1  percent  have  been  developed.  The 
measurement  is  obtained  with  the  aid 
of  a  high-speed  oscillograph,  which 
records  the  time  required  for  a  sound 
wave  to  travel  a  known  distance 
through  the  pillar.  Either  a  percus¬ 
sion  blow  or  an  electric  blasting  cap 
may  be  used  for  the  wave  excitation. 
It  has  been  demonstrated  that  this 
method  applies  to  rock  pillars  whose 
sound  absorption  in  the  medium  is 
small  and  whose  length  is  great  com¬ 
pared  with  the  radius.  Discontinuities 
in  the  rock  do  not  affect  the  velocity. 

The  applicability  of  this  method  for 
measuring  the  elasticity  of  concrete 
pillars  in  situ  has  been  demonstrated. 
In  connection  with  field  work  at  lead 
mines  in  Southeast  Missouri,  the  elas¬ 
tic  constants  measured  in  situ  in  con¬ 
crete  pillars  constructed  to  replace  ore 
pillars  and  those  measured  in  labora¬ 
tory  samples  of  the  concrete  agreed 
within  the  limits  of  the  experimental 
error. 

The  damping  coefficients  o?  rock 
and  of  concrete  are  being  studied  to 
ascertain  if  it  is  possible  to  determine 
pressure  in  rocks  by  measuring  this 
physical  quantity.  Laboratory  meth¬ 
ods  have  been  developed  for  obtaining 
this  coefficient,  and  it  has  been  deter¬ 
mined  for  numerous  samples  of  rock 
and  of  concrete. 

It  is  planned  to  measure  pressure 
on  mine  pillars  and  arches  for  several 
systems  of  mining  in  various  forma¬ 
tions  to  ascertain  the  practicability 
and  limitations  of  the  methods.  Field 
work  at  the  close  of  the  year  was 
progressing  favorably  in  the  copper 
mines  of  northern  Michigan.  Particu¬ 
lar  attention  will  be  paid  to  pillars 
in  deep  mines,  where  the  pressure 
may  become  great  enough  to  cause  a 
rock-burst  or  failure  of  a  mine  pillar 
with  explosive  violence. 

In  both  the  Tri-State  zinc  district 
and  the  Copper  Peninsula  of  northern 
Michigan,  sub-audible  noises  have  been 
detected  in  rock  pillars  through  high- 
gain  amplifiers.  Further  work  is 
necessary  to  interpret  this  phenome¬ 
non  and  determine  its  significance. 

Excerpted  from  Report  of  Investi¬ 
gation  3536,  Annual  Report  of  the 
Mining  Division,  Fiscal  Year,  1940, 
U.  S.  Bureau  of  Mines,  Washington, 
D.  C. 
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Kimberly  Methods  of  Block-Caving 
Using  Slusher  Drifts 


This  paper  is  one  of  a  series 
being  published  by  the  Bureau 
of  Mines  on  mining  methods 
and  costs.  It  describes  briefly 
the  manner  in  which  slusher  hoists  and 
scrapers  are  used  in  connection  with 
block-caving  methods  at  the  Emma 
Nevada  mine  of  the  Consolidated  Cop- 
permines  Corporation,  Kimberly,  Nev. 

Kimberly  is  in  the  Robinson  mining 
district,  White  Pine  County,  7  miles 
west  of  Ely.  The  district  is  served  by 
the  Nevada  Northern  Railroad,  which 
branches  from  the  main  line  of  the 
Southern  Pacific  at  Wells,  Nev.,  140 
miles  north.  Paved  U.  S.  Highway  50 
from  Salt  Lake  City,  Utah,  to  Reno, 
Nev.,  passes  through  Ely.  The  alti¬ 
tude  at  the  collar  of  the  Emma  Nevada 
shaft  is  7,117  ft.  Surrounding  hills 
are  covered  with  a  sparse  growth  of 
juniper,  pinon,  and  mountain  mahog¬ 
any. 

All  mine  timber  and  other  supplies 
are  brought  in  from  a  distance. 

Acknowledgment  is  made  to  Paul 
J.  Sirkegian,  assistant  superintendent 
and  chief  engineer;  Mark  A.  Smith, 
general  mine  foreman;  and  others  for 
helpful  suggestions  and  cooperation. 

Orebody — The  principal  orebody  of 
the  Consolidated  Coppermines  Cor¬ 
poration,  which  is  serviced  by  the 
Emma  Nevada  shaft,  is  a  gently  un¬ 
dulating,  south-dipping  blanket  of 
monzonite  porphyry  with  a  mineralized 
thickness  of  60  to  400  ft.;  the  average 
is  about  175  ft.  Overlaying  waste  ma¬ 
terial  is  200  to  500  ft.  thick.  The  ore- 
body  proper  is  about  3,500  ft.  long  in 
an  easterly  and  westerly  direction  and 
attains  a  maximum  width  of  1,200  ft. 
The  copper  mineral  is  chalcopyrite, 
which  is  distributed  evenly  through 
the  mineralized  area.  The  orebody  is 
thoroughly  fractured  and  altered  and 
remarkably  soft,  which  permits  mining 
by  a  modified  block-caving  method. 
Virtually  all  the  mineralized  porphyry 
is  underlain  by  a  younger  monzonite 
porphyry  locally  known  as  peanut 
porphyry,  which  in  turn  rests  on  a 
basement  of  sediments,  either  limestone 
or  shale.  The  younger  porphyry  is 
fractured  and  altered  less  and  generally 
stands  better  than  the  upper  mineral¬ 
ized  porphyry,  although  mine  open¬ 
ings  require  heavy  timbering  in  both 
cases.  The  waste  material  overlying 
the  bodyore  is  unmineralized  porphyry, 
sedimentary  pendants,  and  very  irregu¬ 
lar  bodies  of  post-mineral  rhyolite, 
which  often  intrude  and  may  underlie 


or  overlie  the  ore.  The  northern  limit 
of  the  orebody  as  explored  to  date  is 
formed  by  a  zone  in  which  diminution 
of  copper  values  in  the  porphyry  ren¬ 
ders  further  mining  uneconomical. 
The  ore  terminates  to  the  south  against 
the  intrusive  rhyolites.  Shaft  sinking 
began  in  the  fall  of  1926,  when  exis¬ 
tence  of  approximately  7,000,000  tons 
of  ore  was  established. 

Methods  of  Exploration — Most  of 
the  orebody  was  explored  by  churn- 
drill  holes  from  the  surface  with 
samples  taken  at  5-ft.  intervals.  The 
chum-drill  holes  usually  were  200  ft. 
apart,  although  the  spacing  of  holes 
was  governed  partly  by  geologic  study 
and  partly  by  surface  topography. 
Exploration  by  chum  drills  has  been 
augmented  to  some  degree  by  prospect 
headings  from  underground  workings, 
short  drifter  drill  holes,  and  diamond 
drilling.  These  latter  methods  have 
been  used  only  to  prospect  fringe 
areas  and  to  establish  the  location  of 
irregular  portions  of  the  orebody. 

After  the  chum-drill  holes  were  com¬ 
pleted  and  the  top  and  bottom  limits 
of  the  ore  became  known,  contour 
maps  of  the  orebody  were  prepared, 
showing  the  conformation  of  the  top 
and  bottom  of  the  ore.  The  mining 
layout  is  based  upon  study  of  the  con¬ 
tour  maps  and  the  sections  built  up 
from  them. 

The  Emma  Nevada  shaft  is  in  the 
footwall  of  the  orebody  at  a  sufficient 
distance  therefrom  to  insure  against 
caving  of  the  shaft  and  plant  struc¬ 
tures  as  mining  progresses.  The  haul¬ 
age  level  was  driven  at  an  elevation 
that  averaged  about  60  ft.  beneath  the 
bottom  of  the  orebody.  Early  mining 
followed  the  conventional  block-caving 
method,  using  branch  raises,  which  con¬ 
tinues  to  be  employed  where  particu¬ 
larly  applicable.  The  orebody  is 
mined  in  one  lift,  and  the  60-ft.  inter¬ 
val  left  between  the  haulage  level  and 
bottom  of  the  ore  was  established  as 
the  most  economical  distance  for  de¬ 
velopment  purposes.  A  greater  dis¬ 
tance  to  the  ore  from  the  haulage  level 
would  mean  less  drifting  but  more 
raising ;  on  the  other  hand,  if  a  smaller 
distance  were  chosen,  less  raising  and 
a  greater  footage  of  haulage  drifts 
would  be  required.  Although  the  ideal 
distance  from  ore  to  haulage  drift  is 
60  ft.,  the  bottom  of  the  orebody  undu¬ 
lates  and  often  is  step-faulted,  causing 
this  interval  to  range  from  zero,  where 
the  body  dipped  down  to  the  level,  to 


a  maximum  height  of  about  130  ft. 
above  the  level.  Such  extreme  varia¬ 
tions,  however,  were  rare  and  limited 
to  relatively  small  areas. 

The  spacing  of  main  haulage  drifts 
and  design  of  the  branch  raises  were 
governed  largely  by  the  elevation  of 
the  bottom  of  the  orebody.  For  high- 
lying  orebodies  raise  development  is 
used,  haulage  drifts  are  extended  on 
120-ft.  centers  and  the  raises  are  at 
60-ft.  intervals  along  the  drifts.  This 
raise-development  method  follows  close¬ 
ly  conventional  block^caving  practices 
with  the  draw  fingers  spaced  at  15-ft. 
centers  in  both  directions. 

In  the  method  of  developing  the 
lower-lying  ores,  the  drift  spacing  is 
reduced  from  120  to  60  ft.,  and  the 
raises  in  the  drift  are  at  30-ft.  in¬ 
tervals,  but  the  15-ft.  finger  spacing  is 
maintained.  Drifts  were  never  spaced 
closer  than  60  ft. ;  therefore,  where  the 
orebody  bottom  approached  the  haul¬ 
age  level  the  branch  raises  pierced  the 
ore,  resulting  in  a  part  of  the  orebody 
being  left  below  the  undercut  horizon. 
This  ore,  which  was  reclaimed  later, 
ranged  in  thickness  up  to  a  maximum 
of  60  ft.  from  the  haulage  level  to 
the  undercut  horizon.  Scrapers  and 
slusher  hoists  were  first  used  in  salvag¬ 
ing  these  unmined  portions  of  the  ore- 
body,  which,  when  broken,  would  not 
flow  by  gravity  to  the  haulage  drifts. 

Evolution  of  Slusher-Drift  Methods 
— At  the  Emma  Nevada  mine,  to  re¬ 
claim  ore  below  the  undercut  level, 
pony  sets  were  installed  over  the  main 
drift  caps  at  30-ft.  intervals  along  the 
drifts.  Crosscuts,  now  known  as 
slusher  drifts,  were  then  driven  from 
these  pony  sets  just  beneath  the  ore. 
Where  the  orebody  was  15  or  20  ft. 
above  the  haulage  level,  short  raises 
were  run  from  the  pony  sets  to  the 
ore  and  the  slusher  drifts  driven  at 
that  horizon.  The  slusher  drifts  were 
timbered  with  12xl2-in.  drift  sets  on 
5-ft.  centers.  Short,  cribbed  fingers 
were  installed  at  every  third  drift  set, 
thus  maintaining  a  l^ft.  finger  spac¬ 
ing.  The  tops  of  these  fingers  were 
connected  by  undercutting.  Where 
slusher  drifts  were  driven  from  the 
pony  sets  at  the  same  elevation,  the 
ore  was  drawn  through  the  fingers 
into  the  drifts  and  scraped  directly 
into  ore  cars.  Where  a  short  raise  ex¬ 
tended  from  the  pony  set  to  the  slusher 
drift,  the  ore  was  dragged  into  the 
raise;  a  chute  with  an  are  gate  was 
provided  for  loading  the  cars.  The 
length  of  a  slusher  drift  was  limited 
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to  60  ft.,  as  the  main  haulage  laterals  low-lying  areas  and  the  branch-raise  Mine  Openings — As  virtually  all  of 
had  been  driven  on  that  spacing.  As  method  indicated  that  the  slusher  the  ground  in  the  Emma  Nevada  mine 

portions  of  the  orebody  left  below  the  method  might  be  used  to  advantage  in  is  extremely  soft,  heavy  tinabering  is 

branch-raise  undercut  horizon  were  the  high-lying  ores.  Studies  indicated  required  to  support  most  mine  open- 

mined  successfully  by  this  method,  it  that  the  savings  in  development  by  ap-  ings.  Drifts  and  raises  are  kept  as 

therefore  seemed  logical,  when  the  bot-  plying  slusher  practice  would  more  small  in  cross-section  as  is  practical 

tom  of  the  orebody  was  close  to  the  than  offset  any  increase  in  cost  incident  for  handling  large  tonnages.  Timber- 

level,  to  dispense  with  the  branch  raises  to  mechanical  handling  of  the  ore.  ing  in  the  main  haulage  drift  and  ex- 

and  attempt  to  mine  the  entire  thick-  Two  methods,  known  as  standard  traction  laterals  consists  of  a  cap  6  ft. 
ness  through  slusher  drifts.  Such  a  slushing  and  sublevel  slushing,  were  6  in.  in  the  clear,  which  is  bridged  and 
procedure  in  virgin  area  would  save  developed  for  extracting  high-lying  spiled  in  heavy  or  swelling  ground; 
the  cost  of  the  branch  raises  and  one  ores.  Raises  from  the  main  haulage-  and  posts  that  are  8  ft.  8  in.  long  on 
undercutting  operation.  way  have  been  placed  240  to  270  ft.  the  dry  side  and  9  ft.  on  the  ditch  side. 

In  the  latter  part  of  1937  it  was  de-  apart,  giving  slushing  distances  of  120  The  posts  generally  are  set  with  a  bat- 

cided  to  develop  a  trial  block  for  to  135  ft.  This  distance  has  been  ex-  ter  of  13-in.  per  linear  foot  of  post, 

slusher  mining.  An  area  was  chosen  ceeded  in  some  instances,  but  present  which  may  be  varied  as  ground  condi- 

where  the  bottom  of  the  orebody  was  practice  indicates  that  120  to  150  ft.  tions  change.  Twelve  by  twelve-inch 

15  or  20  ft.  above  the  haulage  level,  is  the  economic  limit  of  slushing  dis-  Douglas  fir  timber  is  used  for  caps  and 

The  block  developed  lay  between  two  tanee.  The  raises  branch  to  give  open-  posts  and  split  lagging  for  top  and 

haulage  drifts  180  ft.  apart;  slusher  ings  at  or  near  the  bottom  of  the  ore  side  lacing.  Ten-ton  trolley  locomo- 

drifts  were  driven  on  30-ft.  centers  at  on  30-ft.  centers.  The  slusher  drifts  tives  and  drop-bottom  cars  with  a  51- 

the  bottom  of  the  ore  between  these  are  driven  from  these  raises  just  be-  ton  pay-load  capacity  constitute  the 

drifts.  Slusher  hoists  were  installed  neath  the  ore,  and  fingers  are  installed  haulage  equipment.  The  track  is  75-lb. 

at  each  end  of  the  drifts,  giving  a  spaced  15  ft.  rail  and  has  a  gage  of  36  in. 

slushing  distance  of  90  ft.  Many  diffl-  Sublevel  slushing  also  has  been  ap-  Raises — All  raises  are  cribbed,  the 

culties  were  experienced  in  mining  this  plied  in  several  areas.  In  this  method  timber  size  being  determined  by  the 
trial  block.  The  block  was  mined  sue-  the  subslusher  drifts  are  60  ft.  apart,  character  of  ground  and  the  tonnage 
cessfully,  however,  at  a  cost  comparing  Intermediate  raises  are  run  from  the  that  is  to  pass  through  the  raise, 
favorably  with  the  old  practice,  and  a  subslusher  drift  at  30-ft.  intervals,  and  Where  the  ground  stands  fairly  well, 
remarkably  good  recovery  of  ore  was  at  the  top  of  these  raises  a  conven-  4xl2-in.  cribbing  generally  is  used, 
made.  The  possibility  of  applying  this  tional  control  set  is  installed  with  four  although  6x6-in.  timbers  may  be  in¬ 
method  of  mining  to  other  areas  was  draw  fingers.  This  method  of  develop-  stalled  when  a  raise  is  expected  to 
next  considered.  A  section  along  the  ment,  as  well  as  the  standard  method,  accommodate  a  large  tonnage  and  con- 
north  fringe  of  the  orebody  had  been  results  in  a  finger  spacing  of  15  ft.  sequently  will  be  subjected  to  exces- 
mined  by  using  branch  raises  early  in  The  main  raise  spacing  along  the  haul-  sive  wear.  In  heavy  ground,  6xl2-in. 
the  life  of  the  mine.  This  portion  of  ageway  may  be  increased  somewhat  or  6x8-in.  cribbing  on  6-in.  spacing 
the  orebody  had  decreased  in  thickness  over  the  spacing  used  in  the  standard  blocks  is  commonly  used, 
and  copper  tenor  to  such  an  extent  slusher  method,  as  the  subslusher  drifts  Where  conventional  block-caving  is 
that  the  cost  of  mining  through  raises  are  longer,  are  in  better  ground,  and  used,  the  chute  compartment  is  3ix3i 
from  the  main  level  was  prohibitive.  A  usually  stand  better,  requiring  less  ft.  on  the  inside ;  the  manway  compart- 
method  of  development  was  devised  maintenaMe.  It  has  been  found  that  ments  have  inside  dimensions  of  2  ft. 
that  utilized  the  raises  that  had  already  the  slushing  distance  in  the  subdrifts  2  in.  by  3J  ft.  In  slusher  mining  a 
mined  the  overlying  ore  and  that  had  can  be  as  great  as  150  ft.  raise  must  serve  about  eight  times  the 

since  been  abandoned.  Slusher  drifts  Before  a  final  decision  is  made  on  tonnage  handled  in  conventional  cave 
were  driven  northerly  at  30-ft.  inter-  the  mining  method  to  be  used  in  a  mining,  and  for  this  reason  the  man- 
vals  from  the  abandoned  raises.  As  block,  a  comparative  analytical  study  way  and  chute  compartment  are  made 
the  drifts  advanced  and  fingers  were  is  made  of  available  data.  Plate-glass  the  same  size  and  are  interchangeable, 
installed,  an  occasional  prospect  raise  models  showing  proposed  development  The  compartments  are  4  ft.  square  in- 
was  extended  from  the  fingers  through  layouts,  motor  haulage  drifts,  and  the  side  and  lined  on  all  sides  with  2-in. 
the  ore.  If  enough  ore  was  shown  to  ore-waste  contacts  are  constructed,  lagging.  Large  tonnages  pass  through 
justify  development  and  mining,  the  These  models  aid  in  solving  the  de-  the  slusher  raises  daily  and  prolonged 
drift  was  advanced.  By  this  method  velopment  problems,  which  otherwise  delays  for  repairs  would  be  costly.  If 
the  orebody  was  explored  and  de-  would  be  difficult  to  visualize.  In  one  the  chute  compartment  has  to  be  re- 
veloped  in  one  step.  This  application  particular  block  preliminary  estimates  paired,  the  manway  can  be  converted 
of  slusher  mining  has  since  been  ex-  showed  a  cost  of  26.8c.  per  ton  for  quickly  into  a  chute  by  taking  out  the 
tremely  useful  in  fringe  areas,  as  the  development  by  standard  raises,  18.7c.  ladders  and  installing  a  gate  in  the 
maximum  amount  of  ore  is  recovered  for  development  using  subslushing  pony  set.  The  manway  compartment 
and  the  necessity  of  expensive  churn  methods,  and  16.2c.  for  development  has  ample  room  to  accommodate  the 
drilling  or  other  preliminary  explora-  by  standard  slushing  methods.  This  ladderway  and  a  slide  for  hoisting  tim- 
tion  is  eliminated.  block  was  located  at  a  place  where  the  bers  and  other  supplies. 

Continued  exploration  by  churn  orebody  bottom  was  200  ft.  above  the  Although  hand-operated  arc  gates 
drilling  had  disclosed  that,  in  addition  level  and  the  ore  averaged  125  ft.  in  are  used  in  the  conventional  mining 
to  the  7,000,000  tons  recognized  when  thickness.  When  the  orebody  is  closer  raises,  air-lift,  down-cut,  vertical  gates 
the  shaft  was  sunk  and  the  haulage  to  the  level  and  of  greater  thickness  have  been  installed  for  the  slusher 
level  established,  there  was  a  large  ton-  the  development  savings  are  smaller,  raises  where  much  larger  daily  ton¬ 
nage  of  ore  to  the  west.  This  westward  and  in  some  instances  conventional  nages  must  be  loaded.  The  air  gates 
extension  of  the  orebody  lies  at  a  block-caving  methods  are  used.  Thus  speed  loading  and  reduce  loading  costs 
higher  horizon  than  the  main  portion  far  conventional  block-caving  has  been  materially.  One  man  on  an  air  gate 
of  the  body  and  often  is  200  ft.  above  applied  where  the  orebody  is  thick  and  has  loaded  up  to  2,000  tons  in  a  single 
the  established  haulage  level.  These  60  to  100  ft.  above  the  haulage  level,  shift. 

higher  orebodies  were  expensive  to  de-  At  the  time  of  writing  the  mine  is  Excerpted  from  “Information  Circu- 
velop  from  the  haulage  level  by  the  yielding  about  70,000  tons  per  month  lar  No.  7135,  Kimberly  Method  of 
conventional  branch  raise  methods.  A  by  standard  slushing,  80,000  tons  by  Block-Caving  Using  Slusher  Drifts.” 
comparison  between  the  costs  attained  subslushing,  and  30,000  tons  by  con-  By  John  A.  Richards.  November,  1940. 
by  slusher  drifts  in  the  fringes  and  ventional  block-caving  methods.  {To  be  continued) 
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Kimberly  Methods  of  Block-Caving 
Using  Slusher  Drifts— II 


IN  THE  ><tandard  slusher  drift, 
sets  are  placed  on  5-ft.  centers 
except  at  the  fingers,  where  a 
4-ft.  interval  is  used.  The  posts 
are  plumb  and  are  of  12xl4-in.  timber 
6  ft.  2  in.  long.  Drift  caps  and  sills 
are  framed  the  same  and  are  inter¬ 
changeable;  they  are  of  12xl4-in.  tim¬ 
ber  and  5  ft.  inside  the  frame. 

An  important  feature  of  this  set  is 
the  12x14  in.  sill.  Light  sills  failed  as 
rapidly  as  they  were  put  in,  and  the 
posts  were  driven  down  and  pushed  in 
at  the  bottom.  Most  failures  occurred 
in  former  sets  at  the  junction  of  the 
sill  and  post,  which  is  a  difficult  place 
to  relieve  when  the  muck  is  pushed  in 
between  the  posts  during  the  slushing 
operation.  The  present  drift  set  is 
designed  to  overcome  this  particular 
difficulty.  Split  lagging  is  used  for 
tops  and  sides. 

It  is  of  paramount  importance  to 
provide  a  good  drift  bottom  for  slush¬ 
ing  operations.  The  sill  must  be  strong 
enough  so  that  it  will  not  buckle  and 
break.  The  practice  of  installing  three 
light  steel  rails  as  a  scraping  surface 
has  proved  very  satisfactory. 

Drift  and  finger  crew  consists  of 
three  miners,  who  work  on  a  coopera¬ 
tive  bonus  system.  Generally,  two  men 
work  in  the  face  and  one  man  works 
on  the  fingers.  The  crew  usually  ad¬ 
vances  the  face  5  ft.  per  shift,  and  the 
man  on  the  fingers  keeps  pace  with 
the  drift  crew.  The  miners  place  all 
of  the  timbers,  including  segment  sets 
and  a  temporary  2-in.  fioor  for  scrap¬ 
ing.  The  average  time  required  to 
slush  out  a  drift  round  is  40  min. 

Mining  Practices — The  “peanut” 
porphyry  immediately  below  the  ore 
is  quite  soft  and  badly  fractured.  The 
ore-waste  contact  is  nearly  always 
marked  by  horizontal  shearing  and  a 
gummy  plastic  material  known  locally 
as  chewing-gum  gouge.  Layers  of  this 
gummy  material  may  comprise  2  to  15 
ft.  of  the  rock  immediately  beneath 
the  ore,  and  in  some  cases  10-ft.  thick¬ 
nesses  of  gouge  have  been  found.  In 
the  first  blocks  mined  by  slusher  meth¬ 
ods,  difficulty  was  experienced  in  main¬ 
taining  the  slusher  drifts,  particularly 
when  this  gouge  was  encountered. 
Much  thought  has  been  given  to  choos¬ 
ing  the  best  locations  for  these  drifts. 

The  success  of  slusher  mining  hinges 
almost  entirely  on  the  design,  excava¬ 
tion,  and  maintenance  of  the  slusher 
drifts  and  draw  fingers.  The  best 
horizon  for  the  drifts  in  the  Emma 
Nevada  mine  is  about  10  ft.  below 


the  ore-waste  contact.  As  the  bottom 
contour  of  the  ore  undulates,  slusher 
drifts  are  laid  out  to  strike  this  distance 
as  an  average.  It  has  been  found 
necessary  to  keep  the  drifts  nearly 
horizontal;  the  maximum  grade  used 
is  4  in.  per  5-ft.  set.  In  grades  steeper 
than  this  the  drift  sets  ride  upgrade 
and  are  difficult  to  maintain.  Where 
the  ore-bottom  contour  dips  steeply  or 
is  step-faulted,  ideal  layouts  are  not 
possible.  The  ore  may  be  25  or  30  ft. 
above  the  drift  at  one  end  and  may  dip 
down  into  the  drift  at  the  other  end. 
This  irregularity  is  met  satisfactorily 
in  the  finger  detail  and  salvaging  opera¬ 
tions.  Where  the  ore  is  high  above  the 
drift,  the  fingers  are  extended  up  to 
the  ore  contact.  The  excavated  ma¬ 
terial  is  handled  as  waste  where  the 
drift  or  fingers  are  below  the  ore.  The 
fingers  have  a  minimum  length  of  10 
ft.  above  the  cap,  5  ft.  of  which  is 
timbered.  Any  cones  of  ore  left  be¬ 
tween  the  fingers  are  recovered  as  a 
salvage  operation  after  the  fingers 
have  been  drawn  to  completion. 

When  a  raise  for  standard  slushing 
has  been  completed  and  the  cribbing 
leveled  off  at  a  point  generally  about 
18  ft.  below  the  ore,  a  chute  and  man¬ 
way  set  are  installed  on  top  of  the 
raise.  The  tugger  station  next  is  ex¬ 
cavated  and  timbered,  and  after  two  or 
three  drift  sets  are  placed,  the  tugger 
hoist  is  set  up  to  scrape  the  spoil  made 
in  drifting  into  the  raise. 

To  minimize  maintenance  it  has  been 
found  essential  in  slusher-drift  and 
finger  excavation  to  keep  overbreaking 
at  a  minimum,  and  the  development 
crews  are  penalized  if  they  overbreak 
where  it  is  avoidable.  By  careful  de¬ 
velopment  the  pillars  between  the 
slusher  drifts  and  the  cones  between 
the  draw  points  are  kept  to  a  maximum 
size,  which  aids  materially  in  support¬ 
ing  the  overlying  weight  and  in  re¬ 
ducing  repair  costs. 

The  draw  fingers  are  placed  on  14-ft. 
centers  along  the  slusher  drift  and  con¬ 
structed  of  8x8-in.  cribbing  resting  on 
lOxlO-in.  bearers.  The  fingers  are  3x3 
ft.  inside  and  installed  at  a  55-deg. 
angle  from  the  horizontal.  The  tim¬ 
bered  portion  of  the  finger  set  extends 
4  ft.  above  the  drift  sets.  If  the  fingers 
are  in  ore,  one  vertical  round  is  taken 
out  above  the  cribbing  and  is  belled 
out  on  the  footwall  side.  If  the  fingers 
are  in  waste,  they  are  extended  up  to 
the  ore  without  cribbing  and  the  last 
round  is  belled  out  on  the  footwall  side. 

The  finger  is  designed  so  the  chute 


blaster  can  punch  the  ore  down  or 
blast  the  finger  from  the  drift.  Long 
cribbed  fingers  were  tried  in  the  early 
stages  of  slusher  mining,  but  the  crib¬ 
bing  was  crushed  or  blasted  out  and 
maintenance  was  excessive.  It  was 
also  found  to  be  too  hazardous  to  climb 
into  long  fingers  in  the  event  of 
hang-ups. 

The  length  of  the  slusher  drifts  has 
a. direct  bearing  on  the  economy  and 
success  of  the  method,  as  savings  in 
main  level  and  raise  headings  are  in¬ 
creased  as  the  slusher  drifts  are  length¬ 
ened.  It  has  been  found  that  alx)ut 
120  ft.  is  the  most  economical  length, 
and  150  ft.  is  the  maximum.  Where 
ground  conditions  are  bad  and  much 
repair  work  is  necessary,  it  is  im¬ 
practical  to  have  drifts  longer  than 
120  ft.,  as  the  collapse  of  a  part  of 
the  drift  takes  too  great  an  area  out 
of  production  while  repairs  are  made. 
All  the  slushing  is  done  on  one  shift 
at  the  Emma  Nevada  mine,  leaving  the 
other  shift  free  for  repairs.  The 
amount  of  ore  that  can  be  slushed  in 
one  shift  through  a  120-ft.  drift  is 
used  as  a  control  figure  for  mining 
in  that  area.  Length  of  the  slusher 
drifts  may  be  increased  for  very  thin 
orebodies,  as  the  drifts  will  have  a 
shorter  life  and  heavy  repairs  may 
not  become  necessary. 

Undercutting — The  method  of  under¬ 
cutting  is  designed  to  keep  as  much 
solid  ground  as  possible  between  the 
top  of  the  draw  point  and  drifts  to 
protect  the  drifts  from  excessive 
weight.  All  undercutting  is  done  with 
self-rotating  stopers,  and  all  holes  are 
drilled  at  45  deg.  or  steeper.  This 
results  in  pyramids  of  solid  material 
being  left  between  all  draw  points. 
Careful  supervision  is  necessary  so 
that  the  undercut  may  be  complete, 
with  no  pillars  left.  These  pillars 
would  throw  undue  weight  on  the 
drifts  and  fingers  and  cause  piping 
when  the  ore  was  drawn.  It  is  con¬ 
sidered  as  important  not  to  overbreak 
into  adjacent  virgin  ground  as  it  is  to 
underbreak  and  leave  pillars.  Draw¬ 
ings  are  furnished  the  undercut  bosses 
and  the  instructions  are  rigidly  en¬ 
forced.  The  weakest  point  in  the 
orebody  is  near  the  contact,  and  under¬ 
cutting  must  be  rapid  to  prevent 
caving,  which  might  draw  out  the  crew 
before  the  undercut  is  complete,  so  that 
pillars  are  left. 

The  undercutting  is  done  on  a  bonus 
system,  and  a  crew  consists  of  two 
men.  An  average  of  about  two  shifts 
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is  required  to  complete  a  unit,  which 
comprises  one  pair  of  fingers,  or  450 
sq.ft. 

Undercutting  is  begun  above  the 
back  end  of  the  drift  and  retreats  to 
the  main  rise,  always  breaking  to  the 
cave.  The  first  stage  in  undercutting, 
where  the  finger  is  in  ore,  is  to  drill 
two  raise  rounds  and  bell  out  the  last 
round.  If  the  finger  is  in  waste,  it  is 
extended  up  to  the  ore  and  the  last 
round  is  belled  out.  The  second  stage 
is  to  connect  the  fingers  by  inclined 
connection  drifts  that  parallel  the 
slusher  drift.  This  connection  is  made 
with  as  large  a  cross-section  as  the 
ground  will  permit  to  take  care  of 
the  swell  when  the  final  round  is 
blasted.  The  last  stage  in  mining  is 
to  drill  out  the  back  and  pillars  from 
the  inclined  connection  drift,  using 
eight  radial  rounds,  4  ft.  apart,  of 
five  holes  each.  It  has  been  found  im¬ 
practical  and  unsafe  to  partly  under¬ 
cut  large  areas  and  shoot  out  a  laige 
group  of  pillars  at  once. 

As  the  ore  is  very  soft  and  thor¬ 
oughly  cross-fractured,  cut-oflf  slopes 
are  necessary  only  in  exceptional  in¬ 
stances.  In  the  harder  parts  of  the 
orebody  or  in  blocks  bounded  on  all 
sides  by  virgin  ground,  very  short 
shrinkage  cut-offs  are  used  in  the 
comers  of  the  block. 

When  the  undercutting  is  completed, 
a  bottom  slice  of  ore  30  ft.  wide,  8 
ft.  or  more  high,  and  the  length  of  the 
slusher  drift  has  been  removed. 

Slushing  Detail — As  soon  as  the 
undercut  is  blasted  miners  begin  draw¬ 
ing  ore.  The  newly  undercut  fingers 
often  have  pockets  of  gas  trapped  be¬ 
hind  the  ore  in  the  fingers.  Because 
of  the  danger  of  one  man  being  over¬ 
come  by  gas  and  not  being  rescued 
immediately,  two  men  work  together. 
Much  hand  angering  and  blasting  are 
necessary  to  induce  a  recently  under¬ 
cut  area  to  cave,  and  this  also  re¬ 
quires  two  men.  At  this  period  in  the 
life  of  a  slusher  drift,  both  shifts  are 
occupied  in  drawing  the  broken  ore. 
Within  a  few  days  the  newly  under¬ 
cut  block  starts  caving,  and  normal 
operations  are  begun. 

When  a  block  has  finally  been  in¬ 
duced  to  cave  by  drawing  the  blasted 
material  out  of  the  undercut  portion, 
all  drawing  and  slushing  in  each 
slusher  drift  are  done  on  one  shift 
by  two  miners.  The  repair  and  main¬ 
tenance  work  is  performed  on  the  op¬ 
posite  shift.  Two  men  constitute  a 
repair  crew,  and  the  mine  safety  rules 
require  them  to  work  within  sight  and 
sound  of  each  other.  The  number  of 
repair  crews  necessary  depends  on  the 
amount  of  work  to  be  done  in  each 
place.  Under  ordinary  conditions  three 
repairmen,  or  one  and  a  half  crews, 
handle  all  the  mining  and  repair  work 
for  any  slusher  drift. 

As  pulling  ore  and  repairing  are 
specialized  jobs  requiring  a  practiced 
routine  and  a  developed  skill,  an  at¬ 


tempt  is  made  to  keep  the  trained  men 
on  their  specialized  jobs.  As  a  general 
rule  the  younger,  more  agile  men  be¬ 
come  better  slusher  operators,  while 
the  older  and  more  experienced  miners 
do  the  maintenance  work. 

Interesting  experiments  planned  for 
the  near  future  include  a  trial  block 
using  a  30-hp.  hoist  for  cross  slushing 
to  effect  further  development  savings 
and  installation  of  a  shaking  conveyor 
to  replace  the  hoists  and  scrapers  in  the 
slusher  drifts. 

Draw  Control — The  success  of  a  cav¬ 
ing  method  of  mining  depends  directly 
on  an  efficient  practice  of  drawing  the 
ore ;  the  maximum  recovery  of  ore 
with  minimum  dilution  of  waste  is 
sought.  Sound  knowledge  of  the  me¬ 
chanics  of  caving  combined  with  ex¬ 
perience  and  close  observation  and 
systematically  recorded  data  are  the 
prerequisites  for  success.  At  the 
Emma  Nevada  mine  every  means  is 
taken  to  insure  the  proper  draw  of 
ore  and  to  record  the  data  so  that  they 
can  be  interpreted  readily. 

Advantage  of  Plate-Glass  Model 

One  of  the  best  aids  in  the  drawing 
procedure  is  a  plate-glass  model,  which 
is  made  for  each  block.  Various  types 
of  models,  charts,  and  graphs  were 
tested  before  the  glass  model  was  tried. 
The  plates  represent  30-ft.  vertical 
sections,  and  each  block  has  four  to 
eight  glass  sections.  The  plates  are 
held  at  the  base  by  grooved  blocks. 
The  scale  used  on  the  sections  is  20  ft. 
to  the  inch. 

The  development  openings  are  shown 
on  the  bottom  portion  of  the  sections 
and  the  top  and  bottom  contours  of 
the  ore  depicted  above.  The  ore  is 
shown  in  solid  red  by  spraying  the 
color  on  the  glass  plates.  Development 
workings  are  in  black.  At  ten-day 
periods  a  portion  of  the  red  color 
corresponding  to  the  height  of  ore 
that  has  been  drawn  out  is  scraped 
from  the  plates.  These  plate  models 
have  an  advantage  over  other  models 
in  that  the  relative  positions  of  the 
draw  points  are  in  full  view.  Of 
course  these  models  are  valueless  un¬ 
less  they  are  kept  strictly  up  to  date. 
The  drawing  procedure  is  under  di¬ 
rect  supervision  of  a  draw-control 
boss,  who  has  charge  of  and  is  as¬ 
sisted  by  the  samplers.  The  draw 
boss,  samplers,  mucker  bosses,  and 
foreman  all  work  in  close  harmony. 

At  the  beginning  of  a  shift  each 
slusher  operator  is  given  a  draw  slip, 
which  is  a  printed  small-scale  drawing 
of  the  slusher  drift.  The  number  of 
cars  to  be  drawn  is  marked  on  each 
finger,  and  any  special  instructions  are 
written  on  the  slip.  At  the  end  of 
the  shift  the  slusher  operator  fills  in 
the  number  of  cars  actually  drawn 
from  each  finger.  The  slusher  opera¬ 
tor  keeps  track  of  the  number  of 
scraper  loads  from  each  finger  and  a 


factor  is  used  to  convert  number  of 
loads  into  cars. 

The  fingers  are  constructed  in  such 
a  way  that  the  broken  ore  is  under 
control  at  all  times.  Each  time  the 
slusher  operator  punches  down  a 
finger,  about  three  scraper  loads  or  2.1 
tons  of  ore  run  into  the  drift.  Over 
a  period  of  time  all  the  fingers  will 
average  about  three  scraper  loads  for 
each  time  they  are  drawn.  The  slusher 
operator  always  begins  drawing  the 
fingers  from  the  back  end  of  the  drift. 
Because  the  full  length  of  the  drift 
is  visible,  the  supervisors  immediately 
investigate  if  any  finger  is  not  being 
drawn.  With  the  slusher  method  of 
mining,  control  of  the  draw  is  ideal. 
This  conclusion  has  been  borne  out  by 
the  excellent  recovery  of  ore  effected 
with  a  minimum  amount  of  dilu¬ 
tion. 

An  average  slusher-mining  drift  has 
14  fingers;  with  a  draw  of  20  tons  per 
finger,  the  daily  production  for  a  drift 
is  280  tons.  This  tonnage  is  mined 
each  day  in  a  series  of  cycles  con¬ 
sisting  of  a  slushing  period  and  a 
finger-pulling  operation. 

The  slushing  operation  lasts  15  to  35 
min.,  during  which  time  the  slusher 
will  handle  approximately  1  ton  of 
ore  per  minute.  Each  trip  of  the 
scraper  moves  0.7  ton  of  ore  an  average 
distance  of  75  ft.,  requiring  40  sec.  to 
complete  the  round  trip,  including  load¬ 
ing  and  dumping.  The  slusher  opera¬ 
tor  soon  becomes  expert.  An  average 
of  about  2  sec.  is  required  to  load  tbe 
scraper.  The  load  is  dumped  with 
virtually  no  more  time  lost  than  is 
required  in  the  process  of  reversing 
the  direction  of  the  scraper. 

The  finger-punching  operation,  which 
begins  when  the  drift  is  slushed  clean 
of  ore,  lasts  10  to  20  min.  The  ore 
packs  easily,  and  a  finger  seldom  runs 
for  any  length  of  time  without  punch¬ 
ing.  The  miner  starts  on  the  last  pair 
of  fingers  in  the  slusher  drift  and  bars 
down  the  ore  into  the  drift,  working 
the  fingers  back  toward  the  tugger. 
His  main  tool  is  a  bar  5  to  7  ft.  long 
made  of  1-in.  pipe  forged  to  a  point  at 
one  end.  A  finger  may  hang  up  for 
one  of  two  reasons — either  it  becomes 
packed  or  the  coarser  ore  becomes 
tightly  wedged.  The  packed  condi¬ 
tion  is  alleviated  by  drilling  hand- 
auger  holes  and  blasting.  The  wedged 
boulders  are  blasted  by  bombs  made 
of  a  number  of  sticks  of  dynamite 
tied  to  the  end  of  long,  light,  blasting 
sticks  and  placed  tightly  between  the 
boulders.  The  finger-drawing  and 
slushing  cycles  are  continued  each 
shift  until  lunchtime  unless  hung-up 
fingers  must  be  blasted  earlier.  Plugged 
fingers  generally  are  blasted  at  lunch¬ 
time. 

( To  be  continued) 

Excerpted  from  Information  Circular 
No.  7135,  Kimberly  Method  of  Block- 
Caving  Using  Slusher  Drifts.  By  John 
A.  Richards.  November,  1940. 
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Kimberly  Methods  of  Block-Caving 
Using  Slusher  Drifts— III 


ROUTINK  «lusli(*r-(liit't  repair 
work  eonsists  of  ehanging  top 
and  side  lagging  and  removing 
,  ground  where  weight  begins  to 
show  on  the  timbers.  Light  repairing  is 
the  most  important  work  of  the  re¬ 
pairmen  and  if  promptly  taken  eare 
of  heavy  repairs  may  be  avoided.  To 
keep  a  slusher  drift  in  condition  so 
that  no  delays  shall  hinder  the  ore- 
pulling  shift,  all  the  broken  top  lag¬ 
ging  must  be  changed  daily.  An  ex¬ 
perienced  miner  changes  a  broken  top 
lagging  in  a  few  minutes;  conse¬ 
quently,  a  crew  can  readily  finish  this 
part  of  its  work  in  a  half  shift.  The 
broken  side  lagging  is  next  replaced 
and  set  back  to  keep  the  ground  from 
the  posts.  The  light  repairing  and 
finger  blasting  are  routine,  and  no 
special  orders  are  given  for  their  ac¬ 
complishment.  Finger  blasting  is  the 
last  duty  of  a  repair  crew  and  occupies 
the  final  45  min.  of  their  .shift.  The 
packed  fingers  are  drilled  by  hand 
auger.  Large  boulders  are  drilled  with 
a  hand-rotated  stoper,  and  fingers  con¬ 
taining  smaller  boulders  arc  bombed. 
All  shots  are  blasted  going  otf  shift. 

Changing  of  broken  posts,  caps,  or 
girts  is  termed  heavy  repair.  If  light 
repairs  are  kept  up  projierly,  heavy 
repairs  are  seldom  necessary.  Heavy 
repair,  because  of  the  danger  of  clos¬ 
ing  a  slusher  drift,  is  given  preference. 
If  a  post,  cap,  or  girt  breaks,  the  boss 
orders  it  changed  immediatel.^,  and 
the  squeezing  ground  or  boulder  that 
broke  the  timber  is  removed. 

In  slusher  mining  as  practiced  at 
the  Emma  Nevada  mine  it  is  essential 
that  drifts  be  kept  open  for  the  daily 
draw.  Experience  has  shown  that  a 
steady,  uniform  flow  of  ore  from  all 
draw  points  is  necessary  to  prevent 
development  of  excessive  weight  on 
the  extraction  openings.  If  a  drift  is 
closed  for  heavy  repairs  at  any  point 
over  a  period  of  a  few  days,  the  drift 
timbers  beyond  that  point  invariably 
crush.  The  method  used  in  maintain¬ 
ing  the  slusher  drifts  is  most  economi¬ 
cal,  as  a  small  amount  of  light  repairs 
at  the  proper  time  and  place  saves  a 
great  deal  of  heavy  repair  work  later 
on. 

Slushing  Equipment — The  equipment 
best  suited  for  slushing  is  an  indi¬ 
vidual  problem,  depending  on  the  char¬ 
acter  of  ore  and  general  slushing  ar¬ 
rangements,  Sixty  percent  of  the  ore 
mined  at  the  Emma  Nevada  mine  wilt 


pass  a  1-in.  screen  and  about  20  per¬ 
cent  will  pass  65  mesh.  Large  boul¬ 
ders  are  extremely  rare,  and  a  slusher 
drift  often  produces  its  daily  quota  of 
300  tons  with  only  eight  or  ten  boul¬ 
ders  showing  that  require  breaking 
to  pa.ss  the  standard  1 1-in.  grizzlies. 
On  the  other  hand,  the  ore  is  sticky 
and  abrasive. 

Although  cast  scrapers  of  various 
makes  have  been  tried,  it  has  been 
found  that  a  hoe-type  scraper  designed 
and  fabricated  in  the  company  shops 
is  the  cheapest  and  best  for  Emma 
Nevada  ores.  It  is  recognized  that  a 
heavier,  sturdier  type  would  be  re- 
rjuired  for  coarser  material  and  under 
more  adverse  slushing  conditions. 

Ropes — Many  different  types  of  wire 
ropes  have  been  used,  and  performance 
flata  have  Iwen  recorded  carefully. 
The  best  results  have  been  obtainefl 
with  J-in.  6  by  19  preformed  improved 
plow-steel  ropes  with  hemp  center. 
Broken  ropes  are  spliced  by  men  desig¬ 
nated  for  this  work,  who  are  respon¬ 
sible  for  the  general  care  and  lubrica¬ 
tion  of  the  slushing  equipment.  Ropes 
are  knotted  only  as  a  temporary  meas¬ 
ure,  as  a  knotted  rope  piles  up  on  a 
hoist  drum,  snags  in  the  blocks,  and 
hastens  wear  and  breakage. 

Hoists  —  The  slusher  hoists  are 
double-drum  electric  tuggers  of  stand¬ 
ard  manufacture  in  15-  and  20-hp. 
sizes.  It  is  felt  that  compressed-air- 
driven  hoists  are  not  practicable  for 
the  large  daily  tonnages.  Ro])e  pull 
is  2,200  to  2,500  lb.  Ijoaded  speed  is 
200  f.p.m.  on  the  15-hp.  units  and  280 
to  .300  f.p.m.  on  the  20-hp.  units. 
The  20-hp.  units  are  used  chiefly  in 
the  subslusher  drifts,  which  serve  an 
area  60  ft.  wide  and  produce  twice 
the  daily  tonnage  of  a  .standard  slusher 
drift.  The  20-hp.  units  handle  48-in. 
scrapers,  while  42-in.  scrapers  are  used 
with  the  15-hp.  units.  Ten-inch  head 
blogks  and  4-in.  and  6-in.  guide  blocks 
are  standard  for  the  haul-back  line. 

General  —  Slushing  routine  at  the 
Emma  Nevada  mine  offers  no  informa- 
fion  as  fo  what  daily  tonnages  the 
slusher  hoists  could  handle  if  contin¬ 
uous  slushing  H’ere  practiced.  The 
actual  operation  is  intermittent  finger¬ 
drawing  and  slushing,  and  the  tonnage 
to  be  drawn  is  governed  by  the  rate  at 
which  the  ore  caves.  The  15-hp.  units 
will  handle  250  to  .300  tons  over  an 
average  slushing  distance  of  75  ft.  with 
an  actual  slushing  time  of  four  to  five 


hours.  The  20-hp.  units  have  handle«l 
500  to  600  tons  over  an  average  dis¬ 
tance  of  75  ft.  in  about  6J  hours  actual 
slushing  time.  These  daily  tonnages 
represent  the  rates  dictated  by  proper 
draw  control.  The  hoists  and  .scrapers 
are  not  unduly  large  and  operate  satis¬ 
factorily  in  the  slusher  drifts,  which 
are  kept  small  in  cross  .section  to  mini¬ 
mize  repair  costs. 

Advantages  of  Slusher  Mining — The 
chief  advantages  of  slusher  and  sub¬ 
slusher  methods  of  mining  compared 
to  conventional  block-caving  methods 
are  represented  by  the  savings  in  de¬ 
velopment  expenditures.  The  develop¬ 
ment  savings  have  ranged  from  3c.  per 
ton  to  a  high  of  10.6c.  per  ton.  Maxi- 
tnum  savings  are  made  when  the  ore- 
lK)dy  is  thin  and  high  above  the  haul¬ 
age  level.  These  development  savings 
do  not  include  the  material  savings  also 
made  in  main  haulage  drifts  when 
slusher  methods  are  used. 

The  total  footage  of  drifting  saved 
by  application  of  slusher  methods  is 
7,000  ft.,  which  would  cost  from  .$30 
to  .$50  per  foot,  depending  on  ground 
conditions.  With  the  decreased  foot¬ 
age  of  haulage  drifts  and  other  de¬ 
velopment  headings  it  follows  that 
maintenance  costs  per  ton  will  be  re¬ 
duced.  The  advantages  in  prospecting 
and  mining  fringe  areas  and  the  con¬ 
sequent  beneficiation  of  ores  that  might 
otherwise  be  lost  to  mining  have  al¬ 
ready  l)een  noted. 

An  important  operating  advantage 
of  slusher  mining  is  the  ease  of  ingress 
and  egress  afforded  by  the  development 
layout.  Instead  of  climbing  up  and 
down  ladders,  the  mine  bosses  may 
now  examine  entire  sections  by  merely 
walking  through  the  .slusher  drifts. 
The  16  draw  fingers  and  a  slusher 
drift  120  ft.  long  may  all  be  examined 
in  a  much  shorter  time  than  would 
be  required  to  climb  into  four  indi¬ 
vidual  square  sets,  as  was  necessary 
under  the  older  practice.  As  a  result, 
a  l)oss  can  examine  four  or  five  times 
as  great  an  area  as  heretofore,  with 
much  less  physical  exertion. 

Draw  control,  the  all-important  fac¬ 
tor,  has  been  improved  through  better 
supervision.  The  samplers,  control  en¬ 
gineers,  and  bosses  now  see  virtually 
all  producing  draw  points  daily,  an  al¬ 
most  impossible  task  when  conventional 
block-caving  methods  are  employed. 

The  slushing  method  insures  a  con¬ 
trolled  draw,  as  fingers  cannot  “run 
wild.”  A  chute  puncher  in  a  square- 
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set  can  fill  his  raise  from  one  linger 
that  is  running  well,  but  in  slusher 
mining,  when  all  fingers  have  been 
drawn  into  the  drift,  he  must  slush 
the  ore  to  the  raise  and  then  repeat 
the  process. 

The  ease  of  ingress  and  egress  af¬ 
forded  by  the  development  layout  also 
aids  better  ventilation  and  makes  de¬ 
livery  of  timber  and  other  supplies 
much  easier  and  less  expensive.  Ad¬ 
vantages  in  repair  and  maintenance 
are  equally  important.  It  is  much 
easier  to  carry  on  repair  and  main¬ 
tenance  work  in  a  drift  than  on  the 
top  of  a  100-ft.  raise. 

Incidentally,  in  one  area  in  which 
the  ores  were  particularly  high-lying 
it  was  found  advusable  to  drive  a  verti- 


mining.  A  complete  segregation  of 
costs,  however,  has  been  wholly  im¬ 
practicable.  Direct  labor  and  supply 
costs  are  segregated,  but  loading  and 
tramming  charges  are  merely  divided 
on  a  tonnage  basis,  resulting  in  the 
same  recorded  costs  for  the  three 
methods.  Total  loading  and  tramming 
charges  are  between  8  and  9c.  for 
the  entire  mine,  and  time  studies  indi¬ 
cate  that  the  amount  of  these  charges 
properly  attributable  to  slusher  mining 
ranges  from  6i  to  7Jc.  Improvements 
in  ventilation,  supervision,  and  delivery 
of  timber  when  slusher  methods  are 
used  are  not  reflected  in  the  costs  as 
recorded. 

The  men  who  operate  the  tuggers 
have  many  other  duties  common  to 


Costs  for  First  Nine  Months  of  1939 

SuOslusber 

Raise  Miuing  Slusher  Mining  Mining  Totals 


Tons  mined .  3.H5,051  587,443  692,407  1,614,901 

Caving  expense .  $0,068  $0,109  $0,117  $0,105 

Repairs  .  0.068  0.072  0.084  0.076 

Loading  .  0.019  0.019  0.019  0.019 

Tramming  .  0.063  0.063  0.063  0.063 

Hoisting  .  0.033  0.033  0.033  0.033 

General  mine  expense. .. .  0.109  0.109  0.109  0.109 

General  expense  and 

maintenance  .  0.101  0.101  0.101  0.101 

Totals  .  0.461  0.506  0.526  0.506 


of  1939.  Cost  of  raises,  control  drifts 
and  fingers,  and  undercutting  does  not 
show,  as  the  amount  expended  de¬ 
pends  merely  on  the  amount  of  this 
work  undertaken  in  a  given  period. 
The  cost  per  ton  for  these  items  is  also 
governed  by  the  thickness  of  ore  in  the 
blocks  being  mined. 

Past  records  and  estimates  for  fu¬ 
ture  mining  show  a  charge  of  15c.  per 
ton  for  all  development  openings  above 
the  haulage  level  and  about  6c.  for 
main-level  development  for  the  entire 
mine,  which  when  added  to  the  50.6c. 
gives  a  total  cost  per  ton  of  71.6c. 
This  hgure  includes  all  items  of  cor¬ 
porate  expense  except  capital  charges 
for  construction  items  and  major 
equipment  and  income  and  bullion 
taxes.  (leneral  expense  items  are  high, 
as  the  ores  are  concentrated  and 
smelted  on  a  custom  basis,  leaving  the 
mine  only  to  bear  general  charges. 

A  true  answer  to  the  economy  of 
slushing  practice  cannot  be  gained 
without  studying  the  development  lay¬ 
out  for  each  individual  block.  A  block 
mined  by  slusher  methods  may  show  a 
cost  per  ton  higher  than  a  neighboring 
block  mined  by  raises,  because  the 
ores  were  thin  and  high  above  the 
level,  with  resulting  high  development 
charge;  yet  material  savings  may  have 
been  effected. 


cal  raise  from  the  main  haulageway  to  both  methods  of  mining.  They  draw  In  analyzing  the  cost  tabulation 
the  mining  horizon  to  serve  the  slush-  the  fingers,  bomb  and  drill  when  neces-  shown  above  it  must  be  remembered 

ing  area  as  a  supply  and  manway  sary,  and  help  keep  the  slusher  drift  that  the  standard  raise-mining  methods 

raise.  The  raise  was  equipped  with  and  fingers  in  repair.  It  is  imprac-  were  carried  on  in  areas  where  the  ore- 

an  Otis  elevator  having  a  live-load  ticable  to  record  the  actual  hours  and  body  bottom  was  at  an  ideal  distance 

capacity  of  5,000  lb.  Connection  drifts  minutes  spent  at  each  particular  task,  above  the  haulage  level  (approximately 

were  driven  from  this  raise  to  the  and  for  that  reason  the  cost  sheets  do  60  ft.)  and  where  the  ore  was  of 

various  slushing  drifts  so  as  to  serve  not  reveal  the  exact  cost  of  mechan-  greater  than  average  thickness.  Apart 

the  area  with  supplies  and  provide  ically  handling  the  ore.  The  total  of  from  the  obvious  effect  of  lower  de- 

easy  entrance  for  the  workmen.  The  such  expense  however,  is  included  in  velopment  costs  per  ton,  slusher  min- 

openings  also  provide  better  ventila-  the  cost  of  “caving,”  which  is  between  ing  will  lead  in  many  other  ways  to 

tion.  This  installation  paid  for  itself  11  and  12c.  per  ton  for  all  charges  cheaper  mining  costs.  Attention  is 

before  one-third  of  the  ores  in  the  incident  to  drawing  the  finger  and  called  to  the  fact  that  slusher  mining 

area  served  had  been  mined.  slushing  the  ore  to  the  raises.  Studies  has  been  used  in  places  where  the 

In  slusher  mining  the  number  of  indicate  that  the  cost  of  actual  slush-  less  favorable  conditions  exist,  such 

raises  from  the  main  level  to  the  min-  ing,  including  labor,  power,  cables  and  as  thinner  fringe  areas  and  areas 

ing  horizon  is  about  one-eighth  those  blocks,  scrapers,  maintenance  of  all  where  the  ore  is  high  above  the  level. 

required  in  conventional  block-caving,  equipment,  and  amortization  of  the  - 

A  smaller  number  of  loaders  and  hoists  on  a  two-year  basis,  does  not  Excerpted  from  Information  Circular 

“chute  knockers”  is  required  for  a  exceed  4c.  per  ton.  No.  7135  U.S.B.M.,  Kimberley  Method 

given  tonnage,  and  haulage  problems  The  accompanying  table  shows  com-  of  Block-Caving  Using  Slusher  Drifts, 

are  simplified,  resulting  in  an  appreci-  parative  costs  for  the  first  nine  months  By  John  A.  Richards.  November,  1940. 

able  saving  in  loading  and  haulage. 

By  using  slusher  mining  methods, 
working  conditions  have  been  made 
safer  in  many  respects.  It  is  axiomatic 
that  improvements  in  supervision  and 
ventilation  go  hand  in  hand  with 
safety.  Horizontal  mine  openings  with 
easily  accessible  connections  are  safer 
than  raises,  and  the  miners  can  aid 
fellow  workmen  much  more  quickly 
and  with  greater  ease.  Perhaps  the 
greatest  contribution  slusher  mining 
makes  to  safety  is  the  fact  that  work¬ 
men  are  in  closer  contact  with  each 
other. 

Costs — Since  the  inception  of  slusher 
mining,  separate  costs  have  been  kept, 
where  feasible,  for  conventional  block¬ 
caving,  slusher  mining,  and  subslusher 
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Differential  Grinding  of  Alabama  Iron 
Ores  For  Gravity  Concentration 


RE('KNT  work  on  heneticia- 
tion  of  the  Alabama  red  iron 
ores  and  ferruginous  sand- 
•  stones  has  brought  out  in¬ 
teresting  new  facts  on  particle-size  re¬ 
duction  tliat  are  a  valuable  supplement 
to  what  is  already  known.  The  work 
was  done  by  the  Southern  Experiment 
Station  of  the  Bureau  of  Mines  in  co¬ 
operation  with  the  University  of  Ala¬ 
bama,  University,  Ala.,  on  two  samples 
from  the  Binningham  district.  One 
was  an  oolitic  red  iron  ore  containing 
about  35  percent  iron;  the  other  was 
a  ferruginous  sandstone  containing 
about  25  percent  iron,  particularly  at¬ 
tractive  because  of  its  low  phosphorus 
content.  In  both  samples  rounded 
(juartz  (sand)  grains  were  embedded  in 
an  oolitic,  “onion-skin”  matrix  of 
hematite.  The  hematite  cai’ries  vary¬ 
ing  amounts  of  clay,  which  limits  the 
grade  of  concentrate  that  can  be  made. 
The  clayey  hematite  is  .soft,  .so  that 
the  rock  crumbles  readily  under  pres¬ 
sure.  The  sand  grains  shell  out  like 
corn,  and  without  much  exaggeration 
the  mill  use<l  for  differential  grinding 
might  be  called  a  “sheller.” 

Nature  oi  Sand  Grains 

The  outstanding  fact  is  that  the 
particle  size  of  the  sand  in  the  two 
samples  is  different.  Table  I  shows 
that  the  predominating  size  of  the 
sand  in  the  red  ore  is  35-mesh,  whereas 
the  predominating  size  in  sandstone  is 
lOO-mesh.  About  half  (46.7  percent) 
of  the  ferruginous  sandstone  is 
rounded  quartz  sand. 

In  the  sizing  tests  of  the  sand  the 
ores  in  lump  fomi  were  treated  with 
hydrochloric  acid  to  dissolve  the  hema¬ 
tite,  the  solution  was  removed,  and  the 
i'esi<lue  was  screened  in  neutral  water, 
a  rubber  muller  being  used  to  dis¬ 
integrate  the  particles  of  clay.  A  fine, 
clean  sand  was  thus  obtained  as  a 
final  residue.  Examination  of  the 
shape  characteristics  of  the  particles 
in  these  n*sidues,  size  by  size,  under  a 
com])arator  microscope  indicates  that 
the  sands  in  the  two  ores  may  not  have 
the  same  origin,  but  this  question  has 
not  been  answered.  However,  all 
grains  were  predominantly  rounded — 
an  important  characteristic  in  bene- 
ticiation  by  gravity  methods.  If  they 
were  angular  and  flaky  after  the  man¬ 
ner  of  crushed  quartz,  satisfactory 
gravity  concentration  of  these  ores 
would  be  more  difficult;  in  fact,  it 


would  1m'  impo.ssible.  Being  rounded, 
they  roll  and  race  freely  to  the  side 
of  the  table  in  table  concentrations 
and  settle  freely  in  a  Imwl  classifier, 
where  a  slime  of  concentrate  grade  is 
removetl  over  the  top  of  the  bowl. 

The  hematite  that  is  cemented  to  the 
sand  grains  and  persists  as  an  iron 
stain  is  beyond  re<*overy  by  any  known 
physical  separation.  Hence,  such  a 
loss  would  appear  to  be  proportional 
to  the  amount  of  surface  of  the  sand. 
Assuming  that  this  theory  is  correct, 
a  unit  weight  of  the  ferruginous  sand¬ 
stone  would  have  about  five  times  as 
much  sand-hematite  interface  as  an 
(Hjiial  amount  of  re<l  iron  ore  (Table  I). 
If  the  assumption  is  carried  further 


to  consider  percentage  recovery,  it 
may  be  shown  that  for  each  unit  of 
iron  in  the  ferruginous  sandstone 
there  is  seven  times  as  much  sand  sur¬ 
face  as  in  the  red  ore.  On  this  basis 
the  red  ore  would  Ik*  expec-ted  to  give 
a  higher  percentage  recovery.  How¬ 
ever,  this  assumption  does  not  hold 
true  by  test.s — the  ferruginous  sand¬ 
stone  yields  as  good  a  recovery  as  the 
red  iron  ore.  Hence,  the  conclusion  is 
leached  that  the  cementation  is  not  so 
severe  in  the  ferruginous  sandstones. 
They  yield  a  lower-grade  tailing  in 
spite  of  the  preponderance  of  sand 
surface;  the  “shelling”  of  the  ferrugi¬ 
nous  sandstone  releases  cleaner  quartz 
grains  than  the  red  iron  ore. 

The  sand  grains  have  the  customary 
hardne.ss  of  (piartz,  but  the  cementing 
hematite  is  relatively  soft.  Hence, 
there  is  a  difference  in  resistance  to 
particle-size  reduction,  and  this  differ¬ 
ence  must  be  utilized  if  gravity  con¬ 
centration  is  to  be  applied.  Differen¬ 


tial  grinding — that  is,  reduction  of 
the  soft  particles  while  the  hard  par¬ 
ticles  are  left  in  their  natural  discrete 
state — was  therefore  practiced.  This 
uni(|ue  methcMl  of  grinding  is  the 
essence  of  the  success  that  has  lieen 
achieve<l  in  developing  a  simple  flow¬ 
sheet  for  gravity  concentration.  The 
remarkable  part  about  the  differential 
grind  is  that  the  hematite  is  greatly  re- 
duce<l  in  size  and  liberated,  while  the 
sand  is  not  attacke<l.  In  fact,  from  a 
practical  standpoint  the  hematite  ap¬ 
proaches  a  colloidal  state.  Dn  the 
other  hand  the  sand  has  a  limit  of 
fineness.  Table  I  shows  that  the  sand 
finer  than  200  mesh  may  be  regardeil 
as  absent.  Hence,  when  differential 


grinding  is  properly  applied  much  of 
the  hematite  may  be  taken  off  by  de- 
sliming  methods  common  in  milling. 

If  all  the  hematite  yieldeil  a  slime 
in  differential  grinding,  the  recovery 
could  be  made  to  approach  closely  to 
100  percent,  but  its  nature  does  not 
permit  such  an  ideal  recovery.  Part 
of  the  hematite  is  hard,  highgrade,  and 
resistant,  and  for  maximum  re<*overies 
gravity  concentration  is  necessarv’. 
Furthermore,  in  the  red  oi-es  oolites 
high  in  lime  induce  a  loss  by  their  re¬ 
sistance  to  treatment.  A  red  ore  with 
a  low  lime  content  is  expec*ted  to  be 
most  Iwnefited  by  the  differential 
grinding. 

The  red  iron  ore  may  lie  reduced  to 
3  in.  by  any  convenient  method.  When 
reiluced  to  this  size  about  e<jual 
amounts  are  retained  on  or  pass 
through  an  8-mesh  screen;  further¬ 
more.  the  iron  content  is  not  segre¬ 
gated  appreciably  in  the  two  sizes. 
It  is  segregated  only  at  sizes  finer 


Table  I — Screen  Test  on  Sand  From  Iron  Ores 


Minus 

Mesh 

10 

plus 

14 . 

Ked  Iron  Ore. 

Weiifht.  Percent 

1.1 

Ferriittinoug  Sandstone, 
Weight.  Percent 

.Minus 

14 

plus 

20 . 

7.7 

Trace 

Minus 

20 

plus 

28 . 

17.3 

Trace 

Minus 

28 

plus 

3.5 . 

23..'> 

0.1 

Minus 

3.j 

plus 

48 . 

21.5 

1.3 

Minus 

48 

plus 

05 . 

12.5 

23.9 

Minus 

(>5 

|*lus 

1(K) . 

«.« 

50.1 

Minus 

100 

plus 

1.50 . 

4.7 

16.7 

Minus 

150 

Iilus 

200 . 

2.1 

3.4 

.Minus 

2(K> 

KHl.O 

4..> 

100.0 

Sands 

in  on 

1*.  percent . 

_  20.3 

46.7 

F**  in 

ore,  i>ereent . 

_  .35.0 

28.5 

<’.0  in 

ore.  percent . 

. . . .  10.2 

0.06 
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than  that  of  the  predominating 
amount  of  sand. 

Further  reduction  of  the  ore  must 
be  made  by  a  well-designed  method 


tides,  it  hardly  seems  acceptable  when 
compared  with  the  rod  milling,  which 
jnelded  35  percent  of  the  iron  in  a 
slime  with  the  tenor  of  47.9  percent 


Table  11 — "Natural"  Minus  8-Mesli  Product 
From  the  ^B-in.  Grind 


Weight, 

Assay, 

Distribution, 

Mesh 

Percent 

Percent  Fe 

Percent  Fe 

MIduz 

« 

plus  100 . 

_  77.2 

32.1 

70.5 

Mlnnz 

100 

plus  150 . 

_  3.5 

40.3  1 

4.0  1 

Minus 

IhO 

plus  200 . 

_  2.2 

42.0  1  45.2 

2.6  }  29.t 

Minus 

2U0 

-  17.1 

47.0  J 

22.9  J 

100.0 

85.0 

100.0 

Table  III — Reduction  of  the  Red  Iron  Ores,  Minus  %-in.  Plus  8-Mesh, 
to  8-Mesh  by  Rolls  and  by  Rod  Mill 


^ - 

- Rolls— 

- 

, - Dl« 

Ferential 

Rod  Milling - s 

Mesh 

Weight, 

Percent 

Assay, 

Percent 

Fe 

Distribution, 
Per  cent  Fe 

Weight, 

Percent 

Assay, 

Percent 

Fe 

Distribution, 
Percent  Fe 

Minus 

8 

plus  100  86.0 

34.6 

82.5 

73.3 

32.3 

65.0 

Minus 

10(» 

plus  150  2.8 

42.6  1 

3.3  ] 

2.6 

41.3  1 

3.31 

Minus 

150 

plus  200  1.7 

43.3  )  45.0 

1.9  )  17.3 

2.3 

42.6  f 

47.9  2.7  )  35.0 

Minus 

200 

.  9.5 

46.2  j 

12.2  j 

21.5 

49.3  J 

29.0  J 

100.0 

36.0 

100.0 

100.0 

36..". 

100.0 

Table  IV — Smng  Analysis  oi  Rod-Mill  Discharge, 
Ferruginous  Sandstone 


Weight,  Weight. 

Size  Percent  Size  Percent 


0.371-inch  plus 

3-niesh . 

8.1 

Minus 

28-  plus 

35-me8h . 

0.9 

Minus 

3-  plus 

4-mesh .  . . 

17.8 

Minus 

35—  plus 

48-mesh . 

0.9 

Minus 

4—  plus 

6-mesh . 

15.4 

Minus 

48-  plus 

65-mesh . 

4.3 

Minus 

6-  plus 

8-mesh . 

11.4 

Minus 

65—  plus 

100-mesh . 

8.9 

Minus 

8-  plus 

lO-mesb . 

6.1 

Minus 

100-  plus 

150-mesh . 

4.2 

Minus 

10—  plus 

14-me8h . 

4.5 

Minus 

130-  plus 

200-mesb . 

l.S 

Minus 

Minus 

14-  plus 
20-  plus 

20-mesh . 

28-mesh . 

2.3 

1.0 

.Minus 

200-  i>lus 

mesh . 

12.5 

100.0 

that  will  not  crush  the  quartz  par¬ 
ticles.  However,  since  concentration 
at  8  mesh  is  anticipated,  one-half  has 
already  gone  through  the  first  step  in 
preparation  by  the  reduction  through 
3  in.  This  may  be  termed  the 
“natural”  minus  8-mesh  size  to  dis¬ 
tinguish  it  from  the  coarser  portion. 
Some  of  the  characteristics  of  this 
material  are  shown  in  Table  II. 

The  table  shows  that  a  severe  de- 
sliming  may  be  expected  to  take  off 
29.5  percent  of  the  iron  in  a  slime 
with  a  tenor  of  45.2  percent  iron,  but 
if  the  desliming  is  more  precise  and 
at  200-mesh,  a  tenor  of  47  percent  iron 
may  be  expected.  The  table  concen¬ 
tration  of  the  coarser  sizes  has  been 
described  in  several  Bureau  publica¬ 
tions. 

Means  of  reducing  the  i-in.  to 
8-mesh  size  will  now  be  considered. 
Only  two  methods  will  be  mentioned 
here — roll  grinding  and  differential 
rod  milling.  The  results  of  laboratory 
tests  are  shown  in  Table  III. 

Although  the  roll  grinding  was  per¬ 
formed  in  closed  circuit  and  with  great 
care  to  avoid  reducing  the  sand  par- 


iron.  Hencej  only  the  rod  milling  will 
be  discussed. 

The  rod  milling  was  done  in  a  lab¬ 
oratory  mill  19  in.  in  diameter  and  36 
in.  long,  with  rods  li  in.  in  diameter; 
the  discharge  opening  w’as  8  in.  in 
diameter.  The  practice  was  a  special 
type,  not  the  ordinary  rod  milling 
with  a  full  load  of  rods,  nor  was  it 
“self-grinding”  with  the  grinding 
medium  omitted.  A  full  load  of  rods 
would  have  minimized  differential 
grinding,  and  self-grinding  would  have 
yielded  too  small  an  output.  Hence, 
a  rod  volume  of  only  13  percent  (300 
lb.),  instead  of  the  customary  45  per¬ 
cent,  was  selected. 

Ordinarily  a  rod  mill  is  half  full  of 
rods,  leaving  space  for  ore  only  be¬ 
tween  the  interstices  of  the  rods  and  in 
the  pool,  but  here  the  small  rod  volume 
leaves  space  for  a  great  amount  of 
ore,  some  of  the  particles  of  which  will 
be  subjected  to  attrition  by  tumbling 
upon  each  other.  The  speed  of  the 
mill  must  not  be  high  enough  to  cata¬ 
ract  the  rods  against  the  breast  of  the 
mill,  as  such  cataracting  would  crush 
some  of  the  quartz  grains. 


The  “natural”  fines  shown  in  Table 
II,  although  already  through  8-mesh, 
needed  some  differential  grinding  to 
remove  more  of  the  hematite  veneer 
from  the  quartz  grains.  Consequently 
the  minus  I-in.  product  would  not  lie 
screened  on  8  mesh,  as  was  done  to 
dissect  the  problem,  but  would  be  sent 
in  its  entirety  to  the  rod  mill.  Thus 
screening  to  I-in.  size  at  the  head  of 
the  rod  mill  completes  the  preparation 
of  the  feed. 


Diiferentiol  Grinding 
oi  the  Ferruginous  Sandstone 

Except  for  the  size  of  the  screens 
at  the  discharge  of  the  mill,  the  flow¬ 
sheets  for  the  two  ores  will  be  identi¬ 
cal;  both  ores  will  be  reduced  to  I  in. 
for  the  feed  to  the  rod  mill,  and  the 
middlings  from  the  tables  will  be 
returned  to  the  rod  mill  for  further 
treatment.  The  only  difference  lies  in 
the  mesh  of  the  screens  at  the  end  of 
the  rod  mill.  As  already  stated,  and 
as  would  have  been  predicted  by  ex¬ 
amination  of  Table  I,  the  red  iron  ore 
requires  an  8-mesh  screen.  Similarly, 
the  ferruginous  sandstone  requires  a 
30-  by  30-mesh  screen.  The  finest 
screens  permissible  should  be  used  to 
reduce  the  last  clusters  of  fine  sand 
still  cemented  by  hematite.  Yet  the 
screens  must  be  coarse  enough  to  per¬ 
mit  the  coarsest  sand  grains  to  pass. 
Table  I  is  a  guide  in  this  matter. 

Doubtless  the  first  impulse  of  the 
operator  will  be  one  of  alarm  about 
screening  an  iron  ore  through  30  mesh, 
and  hence  it  must  be  explained  that 
the  product  is  unlike  the  discharge  of 
ordinary  grinding  machines.  Ordi¬ 
narily  the  critical  size  is  in  large 
amounts,  but  here  it  is  very  small,  as 
shown  in  Table  IV,  a  sizing  analysis 
of  the  mill  discharge.  The  20-  to  28- 
mesh  size  is  only  1.0  percent  of  the 
whole.  Furthermore,  the  sharp  and 
angular  grains  presented  in  ordinary 
ball  milling  are  absent. 

The  feed  was  tlirough  I  in.,  and  the 
circulating  load  was  250  percent.  The 
small  amount  at  the  critical  size  (30- 
mesh)  makes  the  screening  easy.  It 
is  believed  that  the  customary  classi¬ 
fier  cannot  compete  where  the  screen¬ 
ing  is  so  simple.  Each  ore  yields  a 
concentrate  approaching  a  grade  of 
50  percent  iron,  and  the  recoveries 
will  be  between  80  and  90  percent. 
But  the  use  of  a  lightly  loaded  rod 
mill  run  at  a  moderate  speed  to  differ¬ 
entially  grind  a  feed  as  coarse  as  I  in. 
is  a  marked  imjirovement  over  the 
flowsheets  formerly  recommended. 

Excerpted  from  U.  S.  Bureau  of 
Mines  Reports  of  Investigations  3523, 
by  Will  H.  Coghill,  supervising  engi¬ 
neer  Southern  Experiment  Station, 
Bureau  of  Mines,  Tuscaloosa,  Ala., 
and  Philip  H.  Delano,  assistant 
chemical  engineer  at  the  same  govern¬ 
ment  station. 
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Methods  and  Costs  of  Mining  Zinc -Lead 
Ores  at  Pend  Oreille  Mines  &  Metals  Co., 
Metaline  Falls,  Wash.— I 


This  paper,  which  aescribeh 

the  mining:  practices  of  the 
Pend  Oreille  Mines  &  Metals 
Co.  at  Metaline  Falls,  Wash., 
is  one  of  a  series  l)eing  prepared  by 
the  Bureau  of  Mines  on  mining  prac¬ 
tices,  methods,  and  costs  in  various 
mining  districts  of  the  United  States. 
Acknowledgment  is  made  to  L.  P. 
Ijarson,  president,  and  Jens  .lensen, 
secretary,  of  the  Pend  Oreille  Mines 
&  Metals  Co.  for  permission  to  pub¬ 
lish.  Information  was  supplied  by 
E.  Berglund,  mine  superintendent ; 
Earl  Miller,  chief  engineer:  Lynn 
Kinney,  John  Currie,  and  Wally 
Frick,  engineers;  Arthur  Newman, 
chief  clerk;  and  Jack  Crampton,  as- 
sayer. 

Pend  Oreille  Mines  &  Metals  Co. 
operates  in  the  Metaline  mining  dis¬ 
trict  of  Pend  Oreille  County,  north¬ 
eastern  Washington.  The  company 
properties  are  on  both  sides  of  the 
I’cnd  Oreille  River,  north  of  the  town 
of  Metaline  Falls.  Metaline  Falls  is 
approximately  110  miles  north  of  Sik)- 
kane.  Wash.,  and  11  miles  south  of 
the  Canadian  border. 

History — Lead  deposits  in  the  Meta¬ 
line  district  have  been  known  for  the 
past  60  years.  In  1904  L.  P.  Larson 
started  prospecting  there,  and  in  1910 
he  interested  the  Lehigh  Portland  Ce¬ 
ment  Co.,  of  Allentown,  Pa.,  in  a  lime¬ 
stone  and  shale  deposit,  which 
prompted  that  comi)any  to  erect  a 
large  cement  plant  at  Metaline  Palls. 
Mr.  Larson  gave  the  townsite  of  Meta¬ 
line  Falls  to  the  State  of  Washington 
in  the  same  year.  Prospecting  for 
zinc-lead  ore  was  carried  on  during 
this  period;  a  mill  employing  table 
concentration  was  erected  in  1917  and 
was  operated  for  a  few  months.  For 
the  next  ten  years  there  was  little  ac¬ 
tivity,  but  in  1927  the  old  Pend  Oreille 
mill  was  rebuilt  as  a  flotation  plant 
and  operated  for  six  months  on  sur¬ 
face  ores.  Pend  Oreille  Mines  & 
Metals  Co.  liegan  development  in  the 
area  in  1928  and  discovered  promis¬ 
ing  orebodies.  The  mill  operated  in¬ 
termittently  from  1930  to  1934.  De¬ 
velopment  continued,  and  in  1935 
construction  of  the  present  plant  was 
begun.  It  has  been  operating  continu¬ 
ously  since  Jan.  1,  1936. 

Geology — The  replacement  of  ore- 
bo<lies  of  the  Metaline  zinc-lead  dis¬ 
trict  in  northeastern  Washington  are 
limited  to  the  greatly  disturbed  fault 


block  through  which  the  Pend  Oreille 
River  flows  and  are  assocdated  with 
the  major  faults  but  are  not  in  them. 
They  are  mostly  near  the  top  of  the 
Metaline  limestone,  of  Middle  Cam¬ 
brian  age,  and  below  black  Ordovician 
slate.  The  ores  are  generally  in  jas- 
peroid  and  are  surrounded  by  a  shell 
of  crystalline  dolomite.  Outside  of  the 
dolomite  is  a  shell  of  coarse-grained 
calcite  that  in  places  was  deposited 
along  solution  channels  long  distances 
from  known  orebodies.  Jasperoid, 
crystalline  dolomite,  and,  to  a  less  ex¬ 
tent,  coarse-grained  calcite  are  there¬ 
fore  favorable  but  not  infallible  signs 
of  the  presence  of  ore  near  by.  The 
Metaline  limestone  was  tlolomitized 
regionally  btdore  the  ore  was  intro- 
ducetl,  and  this  early  ilolomitization  is 
independent  of  the  ore. 

In  the  area  of  Pend  Oreille  Mines 
&  Metals  Co.  operations  the  ore  be<l 
lies  209  to  400  ft.  l)elow  the  surface, 
(iiavel  and  sand  overl)ur(len  usually 
ranges  from  10  to  150  ft.,  but  in  some 
I)laces  it  is  250  ft.  deep.  The  shale 
formation  over  the  ore  horizon  ranges 
from  nothing  to  200  ft.  in  thickness. 
The  favorable  lime  horizon  is  approxi- 
tnately  200  ft.  thick,  and  the  commer¬ 
cial  ore  occurs  on  or  very  near  the 
f(K)twalt  of  the  favorable  lime  lied  in 
the  Metaline  limestones.  The  ore  is 
in  large,  irregular,  adjoining  blocks 
close  to  the  bottom  of  the  favorable 
limestone  beds.  In  most  places  the 
footwall  is  a  massive  gray  limestone 
underlying  the  limestone  beds.  The 
general  dip  of  the  ore  beds  is  20  deg. 
to  the  north  and  east. 

Physical  Characteristics  of  Ore  and  ' 
Enclosing  Rocks — The  limestone  Ijeds 
in  which  the  orelmdies  occur  are  very 
siliceous,  brecciated,  and  faulted.  The 
explored  area  is  approximately  6,000 
ft.  along  the  dip  and  3,000  ft.  along 
the  strike.  Known  commercial  ore- 
Imdies  in  this  area  have  an  approxi¬ 
mate  length  of  5,000  ft.  and  a  maxi¬ 
mum  width  of  700  ft.  The  length, 
width,  thickness,  and  dip  of  the  ore 
horizon  usually  are  controlled  by- 
faults  the  displacements  of  which  are 
from  a  few  inches  to  several  hundred 
feet.  Commercial  ore  ranges  in  thick¬ 
ness  from  a  few  feet  up  to  100  ft.; 
this  change  in  thickne.ss  may  take 
place  within  a  very  few  feet  horizon¬ 
tally,  usually  as  a  result  of  faulting. 

The  ore  horizon,  although  badly 
faulted  and  fractured,  is  very  solid. 
The  walls  and  backs  of  rained  stopes 


stand  with  very  little  sloughing. 
Stopes  as  much  as  300  ft.  in  length, 
100  ft.  in  width,  and  120  ft.  in  height 
have  been  opened. 

Large  bloi’ks  of  calcite  occur  in 
the  ore  horizon  and  usually  are  com¬ 
pletely  surrounde<l  w'ith  ore.  These 
calcite  blocks  are  from  a  few  inches 
to  200  ft.  wide.  I^arge  blocks  of  low- 
grade  ores  (that  is,  up  to  2  percent 
zinc)  (K'cur  in  the  ore  horizon.  These 
low-grade  sections  are  similar  in  size 
to  the  calcite  blocks.  The  calcite  and 
low-grade  sections  are  used  wherever 
jM)ssible  for  pillars  and  wall  supports. 

In  places  in  the  ore  horizon  are 
large  open  caves  ranging  from  a  few 
feet  to  120  ft.  in  length,  110  ft.  in 
width,  anil  15  ft.  in  height.  The  backs 
of  the  caves  usually  are  fairly  sound, 
and  are  lined  with  asbestos  known  lo¬ 
cally  as  -‘mountain  leather.”  The 
floors  of  the  caves  are  covered  with 
large  pieces  of  waste,  usder  which  are 
high-grade  zinc  and  lead  ores.  Only- 
one  cave  has  been  opene<l  that  has  not 
produced  high-grade  ores.  The  caves 
do  not  follow-  a  definite  line  or  forma¬ 
tion  and  do  not  always  ix'cur  on  faults. 

The  ore  is  very-  spotty  or  irregular, 
even  in  the  high-grade  sections. 
Within  10  ft.  a  stope  may  range  in 
grade  from  30  percent  zinc  and  lead 
to  2  i>ercent  zinc  and  lead.  Ore  as 
mined  u.sually  a.s.say-s  5  to  7  i>ercent 
zinc  and  0.5  to  2  percent  lead.  The 
zinc  concentrate  averages  62  to  63 
percent  zinc  with  0.2  to  0.3  percent 
lead,  and  the  lead  concentrate  contains 
80  to  84  percent  lead  with  1  to  2  per¬ 
cent  zinc. 

Methods  of  Prospecting  and  Ex~ 
ploratioH—hi  the  Metaline  district  are 
large  outcrops  of  the  favorable  lime¬ 
stone,  many-  of  which  are  mineralized. 
For  years  these  outcrops  received  a 
great  deal  of  attention.  Mining  was 
attempted  on  a  few  of  them,  but  it 
was  s<Hni  realized  that  the  surface 
showings  were  very  shallow. 

As  the  district  is  very  rough  and 
steep  and  generally  covered  with 
overburden  ranging  in  depth  to  250 
ft.,  the  only  method  of  prosp)ecting 
that  has  proved  satisfactory  is  dia¬ 
mond  drilling  from  the  surface.  Dia¬ 
mond-drill  holes  are  put  down  verti¬ 
cally,  chiefly  because  it  is  easier  to 
drive  the  standpipe  through  the  great 
depths  of  gravel  and  sand.  This  prac¬ 
tice  has  proved  satisfactory-  also  in 
getting  representative  cross-sections  of 
the  underly-ing  limestone  horizons. 
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Sullivan  K-21  and  R-22  diamond 
drills  powered  by  15-hp.  gasoline 
motors  are  used  on  the  surface.  The 
R-21  drill  has  been  in  operation  for 
five  years  and  except  for  annual 
overhauling  of  the  gas  engine,  main¬ 
tenance  cost  has  been  negligible.  The 
drills  are  equipped  with  hydraulic 
feeds.  Extra- heavy,  3-in.  standpipe  is 
driven  to  bedrock;  a  2i-in.  casing  is 
then  drilled  10  ft.  into  the  bedrock; 
this  is  followed  with  “EX”  casing, 
which  is  drilled  10  ft.  beyond  the  bot¬ 
tom  of  the  21- in.  casing.  “E”  rods 
are  used  for  drilling  and  are  pulled  in 
20-ft.  lengths.  Shale  is  drilled  with  a 
hull-nose  bit  that  takes  a  core  about 
1  in.  in  diameter.  With  this  bit  runs 
of  20  ft.  are  made  between  pulls.  The 
footage  per  8-hr.  shift  in  shale  aver¬ 
ages  approximately  50  ft.  In  the  lime¬ 
stone,  cast-set  “E”  bits  are  used  with 
a  double-tube  core  barrel.  Runs  are 
from  1  ft.  to  5  ft.  in  length.  The 
ground  is  very  blocky,  and  to  .save 
core  the  rods  must  be  pulled  whenever 
the  tube  blo<iks. 

Drilling  is  very  slow  through  the 
ore  horizon  because  of  the  hardness 
of  the  siliceous  low-grade  ore  and  the 
broken  character  of  the  ground.  Runs 
usually  are  from  1  to  3  ft.  in  the  ore 
and  5  ft.  in  the  footwall  limestone. 
The  holes  are  stopped  when  they  have 
entered  25  ft.  into  the  gray  limestone 
footwall.  Sullivan  Baby  Turbinairs 
with  screw  feeds  and  a  swivel  or 
double-tube  core  barrel  are  employed 
underground  with  “E”  rods  in  5-  and 
10-ft.  lengths  and  with  cast  “E”  bits. 
Underground  drilling  is  done  to  test 
the  walls  and  large  low-gi‘ade  areas 
for  ore.  The  holes  generally  are  less 
than  150  ft.  in  depth  and  are  drilled 
in  every  direction  and  at  every  angle 
from  horizontal.  All  the  cores  from 
the  drill  holes  are  put  in  numbered 
core  boxes  that  will  hold  50  ft.  These 
boxes  are  stored  in  the  core  house, 
where  the  core  is  inspected.  The  log 
of  each  hole  is  recorded  on  a  log  sheet, 
which  also  shows  the  elevation,  lati¬ 
tudes,  and  departures,  dates  drilled, 
and  general  information.  Log  sheets 
are  kept  in  a  loose-leaf  folder  in  a 
vault  in  the  main  office. 

Diamond  drilling  is  the  principal 
method  of  prospecting  and  explora¬ 
tion.  Results  show  also  that  it  is  the 
cheapest  and  most  reliable  method. 
During  a  normal  year  10,000  ft.  of 
holes  are  drilled;  the  footage  usually 
increases  with  increase  in  metal  prices. 
The  diamond-drilling  cost  during  the 
fiscal  year  1938-39  for  9,523  ft.  was 
$1.04  a  foot.  It  should  be  noted  that 
diamond-drill  holes  are  not  used  to 
determine  the  importance  of  the  ore- 
body.  Their  entire  purpose  is  to  direct 
the  development  and  mining  of  the 
ore  sections.  Ore  discovered  by  under¬ 
ground  drilling  usually  is  opened  up 
by  a  short  tunnel  or  raise  from  the 
nearest  stope.  This  is  done  as  quickly 
and  cheaply  as  possible.  The  ore- 


bodies  discovered  by  underground 
drilling  may  prove  to  la*  very  large 
or  .small. 

Methods  of  Sampling  and  Estimat¬ 
ing  Tonnage  and  Value — The  only 
samples  from  underground  that  are 
assayed  are  diamond-drill  cores.  If  an 
ore  .section  is  at  least  3  ft.  thick  and 
assays  5  percent  or  more  combined 
zinc  and  lead,  the  orebody  in  that 
vicinity  usually  is  minable.  It  is  diffi¬ 
cult  to  estimate  tonnages,  and  several 
methods  that  have  been  applied  have 
failetl  to  give  accurate  results.  The 
method  now  used  is  far  from  accurate 
in  detail,  but  it  gives  a  useful  over¬ 
all  estimate  of  tonnage.  In  a  drilled 
area  the  greatest  dimensions  in  length 
and  width  are  multiplied,  and  the  re¬ 
sult  is  the  approximate  tonnage  in 
that  area.  For  example,  an  area  that 
is  drilled  for  1,000  ft.  in  length  and 
.300  ft.  in  width  will  contain  300,000 
■sq.ft,  of  surface  area.  For  each  square 
foot  of  surface  area  an  average  of  1 
ton  of  ore  is  assumed,  making  an  es¬ 
timated  tonnage  of  300,000.  In  areas 
of  100,000  sq.ft,  or  less  the  estimate 
usually  is  very  inaccurate,  but  in 
larger  areas  the  results  have  approxi¬ 
mated  actual  tonnage  surprisingly. 

Methods  of  Development  and  Min¬ 
ing — The  mine  is  developed  by  a 
l,600-ft.,  7x8-ft.  tunnel  known  as  the 
Zero  level ;  by  a  300-ft.,  5xl0-ft.,  80 
deg.  incline  known  as  the  Josephine 
shaft ;  by  a  1,500-ft.  8x8-ft.  tunnel 
known  as  the  500  level ;  and  by  a 
320-ft.,  5xl0-ft.  vertical  shaft  known 
as  the  Main  shaft. 

The  collar  of  the  Josephine  shaft 
is  at  the  same  elevation  as  the  Zero- 
level  tunnel,  and  the  collar  of  the  Main 
shaft  is  at  the  same  elevation  as  the 
.)00-level  tunnel.  The  Zero  tunnel  and 
the  Josephine  shaft  have  not  been  in 
use  for  the  past  five  years.  At  present 
80  percent  of  the  ore  is  hoisted 
through  the  Main  shaft  and  20  per¬ 
cent  is  hauled  through  the  500  level. 
The  portal  of  the  500  tunnel  is  400 
ft.  from  the  mill,  and  the  Main  shaft 
is  1,200  ft.  from  the  mill.  The  500 
level  was  driven  to  intersect  the  ore- 
body  below  the  300  level  and  was  used 
for  a  main  haulage  tunnel  for  the  ore 
on  and  above  the  level.  When  the  ex¬ 
tension  of  the  orebody  below  the  500 
level  was  indicated  by  surface  dia¬ 
mond  drilling  it  was  decided  to  sink 
a  shaft.  The  shaft  was  built  as  near 
as  possible  to  the  center  of  the  ore- 
body,  as  indicated  by  the  drilling,  and 
at  the  same  time  reasonably  near  the 
mill.  The  Main  shaft  has  two  levels — 
the  700  and  the  800.  The  800  is  the 
main  transportation  level.  It  is  pro¬ 
vided  with  ore  and  waste  pockets,  one 
on  each  side  of  the  shaft. 

Shaft  Sinking — The  Josephine  shaft 
was  sunk  100  ft.  during  1916  and  was 
deepened  in  1928  to  the  300  level.  The 
Main  shaft  was  sunk  during  the  win¬ 
ter  of  19.35-36.  Rock  dimensions  of 


the  latter  are  approximately  12x7  ft. 
The  timber  is  of  fir  and  larch,  8x8  in., 
with  sets  at  5-ft.  centers. 

Three  crews  of  miners  worked  in 
8-hr.  shifts.  A  crew  consisted  of  two 
miners,  one  helper,  one  top  man,  and 
one  hoist  man.  On  the  day  shift  a 
timber  man  framed  and  prepared  all 
the  timber  used.  The  crews  performed 
whatever  operation  confronted  them, 
whether  drilling,  shoveling,  or  timber¬ 
ing. 

A  32-hole  V-cut  round  was  used, 
which  broke  about  5  ft.  in  depth.  Chi¬ 
cago  Pneumatic  sinkers  were  used 
with  1-in.,  hollow,  hexagonal  steel  with 
forged  bits.  Forty-percent-strength 
gelatin  dynamite  was  used  with  elec¬ 
tric  delay  blasting  caps,  fired  from  a 
220-v.  circuit  The  broken  rock  was 
shoveled  into  20-cu.ft.  buckets.  A  tem¬ 
porary  headframe  was  constructed  for 
the  sinking  operation;  during  sinking, 
the  main  headframe  and  ore  bins  were 
installed. 

Drifting — All  tunnels  in  the  mine 
are  called  drifts.  The  drifts  are  6x7  ft. 
in  section  and  are  untimbered;  they 
are  given  a  0.5  to  1  percent  grade  in 
favor  of  the  loads  and  are  provided 
with  a  water  ditch  on  one  side.  Most 
drifts  are  less  than  100  ft.  long.  They 
are  run  in  ore  if  possible  regardless  of 
the  direction  they  may  take.  The  track 
is  laid  in  the  center  of  the  drift  with 
40-lb.  rails.  The  main  water  and  air 
lines  are  placed  on  the  drift  floor  and 
cross  under  the  track  wherever  neces¬ 
sary. 

The  following  method  has  now  been 
used  on  the  800  level  for  more  than 
1,000  ft.  of  drifting: 

In  the  face  a  crew  consisting  of  one 
miner  and  a  chuck  tender  drills  a  31- 
hole,  box-type,  burn-cut  round  9  ft. 
deep.  The  round  is  loaded  with  350 
lix8-in.  cartridges  of  Trojan,  50  per¬ 
cent  strength,  standard  powder.  De¬ 
lay  electric  blasting  caps  (No.  0  to 
No.  9)  are  fired  from  a  440-v.  line. 
The  round  pulls  from  8  to  10  ft.  of 
ground,  depending  on  the  faults  at  the 
bottom  of  the  holes.  Standard  3i-in., 
7-ft.  drill  columns  are  used  with  3i-ft. 
arms.  The  drills  are  3i-in.,  180-lb. 
drifters.  Jack  bits  are  used,  with  i-in. 
gage  change  on  li-in.  hollow  round 
drill  steel. 

The  next  shift  of  two  men  mucks 
out  the  round  with  a  Sullivan  over¬ 
head  air  loader.  A  2-ton  mine  car  is 
used  and  is  hand-trammed  800  ft.  to 
the  skip  pocket.  After  cleaning  the 
face  the  crew  lays  the  tracks  and  pipe. 

Drifting  costs  per  foot  for  757  ft. 
were  as  follows:  Miners,  $0.97;  chuck 
tenders,  $0.72 ;  mucker  operator, 
$0.66;  trammers,  $0.83;  hoisting, 
$0.30;  powder,  $0.26;  miscellaneous, 
$0.21;  total,  $5.95. 

Excerpted  from  information  circular 
No.  8036,  U.  S.  B.  M.  “Methods  and 
Costs  of  Mining  Zinc-Lead  Ores  at  the 
Pend  Oreille  Mines  and  Metals  Co.”  By 
Charles  A.  R.  Lambly,  March  1941. 
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Raises  are  run  from  the 
drifts  to  the  top  of  the  ore 
seetion.  These  seldom  are 
more  than  100  ft.  hi^h;  they 
are  10x5  ft.  in  seetion  and  usually  run 
on  a  45-dep.  slope.  Timbering:  is  sel¬ 
dom  done  until  a  raise  is  complete; 
then  most  of  it  is  for  chute  gates  only. 
In  new  areas  raises  are  divided  into  a 
manway  and  an  ore  compartment. 

Two  miners  using  120-lb.  wet  stop- 
ers  drill  a  20-hole,  V-cut  round, 
which  pulls  6  ft.  Jack  bits  are  u.sed 
on  1-in.  hollow,  hexagonal  drill  steel. 
A  round  is  drilled  and  blasted  each 
shift.  Trojan  powder  is  used  in  the 
holes,  with  a  cartridge  of  gelatin 
dynamite  in  each  hole  to  hold  in  the 
Trojan  powder.  The  broken  rock  is 
loaded  by  a  Sullivan  overhead  loader 
or  by  a  scraper  until  the  chute  gate 
has  been  installed. 

Mining  Open  Slopes  With  Pillar 
Support — The  limestone  formations 
are  favorable  to  open-stope  metho<ls, 
as  the  walls  and  backs  stand  unsup¬ 
ported  without  caving.  Areas  exceed¬ 
ing  100  ft.  in  all  three  dimensions  have 
stood  opened  for  ten  years  without 
any  sloughing  from  the  walls  or  backs. 

After  a  drift  has  entered  in  ore 
zone  a  raise  is  driven  on  a  45  deg. 
slope  to  the  hanging  wall  of  the  ore. 
The  hanging  wall  is  determined  by  the 
metal  content;  it  is  generally  blank 
or  very  low  grade.  At  the  top  of  the 
raise  side-swiping  with  a  3J-in. 
drifter  is  begun,  usually  all  around 
the  raise.  The  ore  is  followed  wher¬ 
ever  it  goes.  The  drifter  is  mounted 
on  a  7-ft.,  34-in.  column  with  a  40-in. 
sliding  arm  and  is  installed  on  one 
side  of  the  raise.  This  permits  min¬ 
ing  the  ore  in  any  direction.  As  the 
face  advances  the  back  is  scaled  up  to 
solid  ground.  This  operation  is 
cheeked  closely  to  eliminate  so  far  as 
possible  the  necessity  of  returning  to 
the  back  for  scaling  at  a  later  date. 
If  the  ore  goes  upward  another  short 
raise  is  stai’ted  to  follow  it,  or  a  small 
shrinkage  slope  is  started  wdth  stoper 
drills.  As  soon  as  this  overhead  ore 
has  been  removed  the  main  face  is 
again  advanced.  After  all  walls  on  the 
level  are  barren  and  the  back  is  in 
good  condition  a  bench  is  started 
from  the  raise.  The  bench  is  5  to  12 
ft.  high.  A  34-in.  drifter  mounted  on 
a  90-lb.  tripod  is  used  for  benching. 
Tavo  or  three  rows  of  holes  are  drilled 
along  the  bench  to  a  depth  of  8  to  12 


ft.  After  blasting  the  ore  is  scraped 
into  the  raise,  and  a  new  face  is  pre¬ 
pared  for  drilling.  The  benching  op¬ 
eration  is  continued  until  the  ore 
stops  or  the  wall  of  the  original  stoj^e 
is  reached.  If  the  ore  continues  beyond 
the  wall  a  lieading  is  cut  under  the 
hanging  back  into  the  ore,  and  a  side¬ 
swipe  face  is  advanced  until  the  ore 
stops.  The  benching,  as  described,  is 
continued  until  all  the  ore  has  l)een 
removed  from  a  stope. 

In  some  areas  the  ore  pitches  doAvn 
into  the  footwall.  Some  of  these  sec¬ 
tions  are  situated  so  that  it  is  not 
€*conomical  to  drive  a  drift  or  put  in 
a  raise  to  tap  the  ore  at  the  bottom. 
When  this  condition  arises  underhand 
stopes  are  started;  these  have  been 
Avorked  A’ery  successfully  to  depths  of 
40  ft.  below  track  levels.  A  slushing 
hoist  is  set  on  a  timber  frame,  under 
which  a  mine  car  is  placed  for  load¬ 
ing.  A  cut  is  made  in  the  floor  in  front 
of  the  frame,  and  from  there  it  is  car¬ 
ried  as  a  regular  benching  operation. 
If  water  is  encountered  a  Chicago 
Pneumatic  sand  pump  is  used.  This 
type  of  i)ump  has  proAed  satisfactory 
for  pumping  the  sand-laden  water. 

During  mine  operations  the  backs 
are  Avatched  A’ery  closely.  If  heaA’y 
ground  appears  a  “bar-down  man”  is 
called.  He  is  supplied  Avith  a  60-ft. 
ladder,  long  and  short  bars,  spotlight, 
and  other  necessary  equipment.  Work 
is  neAer  carried  on  under  heaA’y 
ground,  and  a  mined-out  stope  is  never 
left  AA’ith  heaA’y  ground  hanging  in  the 
back  or  on  the  walls. 

Blasting  —  Standard  -  type,  V-cut 
rounds,  side-swipe  rounds,  and  bench¬ 
ing  rounds  are  used  in  stopes.  Holes 
range  from  5  to  14  ft.,  depending  on 
conditions.  In  Ai’et  and  well-v’entilated 
stopes  standard  gelatin  dynamite  is 
used,  whereas  in  dry  and  poorly 
A’entilated  stopes  Trojan  40  percent 
strength  powder  is  employed.  No.  6 
blasting  caps  and  White  Bear  brand 
fuses  are  used  in  most  stoping.  Elec¬ 
tric  delay  blasting  caps  are  used  in 
the  remaining  stopes. 

Steel — In  all  drifting  and  stoping 
Avhere  34-in.  drifters  are  employed, 
ll-in.  hollow,  round  steel  is  used.  In 
rai.ses  and  in  .some  stopes  where  stopers 
.Tie  used,  and  Avith  the  sinkers,  l-in. 
holloAV  hexagonal  steel  is  used.  Most 
steel  is  threaded  for  detachable  bits, 
Avhich  haA’e  an  advantage  OA’er  conven¬ 
tional  steel,  principally  because  of  the 


ditliculty  of  transporting  conventional 
steel  to  the  stope  faces.  Costs  are 
approximately  the  same  for  the  Ints. 
but  underground  trans]>ortation  costs 
are  greatly  reduced. 

Mucking — All  broken  ore-  under¬ 
ground  is  handled  by  means  of  Sul¬ 
livan  15-hp.  double-drum,  electric 
hoists  and  by  Sullivan  74-hp.,  air  and 
electric,  double-drum  hoists.  The  air 
hoists  are  used  in  areas  lacking  elei'tric 
jmwer.  The  hoists  are  placed  Avherever 
desirable  in  the  stope  and  may  Im* 
moved  many  times  before  the  stope  is 
rained  out.  Under  low  backs  the  hoists 
are  held  in  place  by  4-  to  6-in.  poles 
)>laced  on  the  hoist’s  base  and  wedged 
against  the  roof.  In  high  stopes  four 
holes  are  drilled  in  the  floor,  two  on 
each  side  of  the  hoist.  Eyebolts  are 
Avedged  in  the  holes,  and  drill  steel  is 
passed  through  the  eyebolts  over  both 
ends  of  the  hoist. 

Power  is  delivered  to  the  hoists  by 
flexible,  rubber-covered  cable,  hung  on 
the  walls  AA’herever  possible.  In  stopes. 
the  cables  sometimes  are  laid  over  the 
floor  and  if  close  to  the  face  are  re¬ 
moved  before  each  blast.  A  switch  Imx 
fused  for  motor  protection  is  placed  at 
each  hoist. 

Holes  are  drilled  in  the  face  about 
10  ft.  apart,  and  eyebolts  are  Avedged 
in.  A  3-in.  chain  long  enough  to  go 
across  a  full  face  is  passed  from  eye- 
bolt  to  eyebolt.  Chain  hooks  are  placed 
on  each  end  of  the  chain  next  to  an 
eyebolt  to  hold  the  chain  in  place.  An 
8-in.,  Sullivan,  roller-bearing  block  is 
hooked  to  the  chain  where  desired  ami 
is  held  in  place  by  chain  hooks;  then 
the  pull-back  cable  or  tail  rope  is  put 
in  the  block.  On  the  pull-in  drum. 
4-in.,  Seal-type,  rope-center,  Avire 
cable  is  used,  and  on  the  tail  rop<*  is 
i-in.  cable  of  the  same  type.  Wht*n  a 
cable  breaks  the  ends  are  tied  together. 
A  cable  is  used  until  it  is  completely 
AV’orn  out.  On  the  average,  1  ft.  of 
cable  moves  about  10  tons  of  rock 
100  ft.,  or  has  a  life  of  1,000  ton-feet. 

Scrapers  are  of  the  hoe  type. 

In  most  stopes  the  hoist  slushes  the 
ore  to  a  chute.  In  some  stopes  timber 
frames  are  built  oAer  a  track,  and  a 
hoi.st  is  set  on  the  frame.  A  mine  car 
can  be  placetl  under  the  frame,  Avhich 
has  an  opening  directly  OAer  the  ear. 
Rails  are  placed  on  the  incline  to 
protect  the  timbers  from  wear.  Where 
the  ore  is  loaded  into  cars  the  hoist 
operator  hand-trams  the  cars  to  the 
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Table  I — Siunmary  oi  Costs 


Name:  Pend  Oreille  Mines  iSc  Metals  Co, 
Tons  ore  hoisted  during  period:  227,408. 
Mining  method:  Open-etope-and-pillar. 

1.  Underground  costs  per  ton  ore  hoisted: 


Period  covered:  1  year. 


Development: 

1  In  ore . 

2.  In  rock 

Mining . 

Transportation  (underground) 
General  underground  expenses 
Surface  expense  (directly  ap¬ 
plicable  to  underground 


Super- 

preesed- 
air  drills 

Power 

Explo- 

Other 

Labor 

vision 

and  steel 

coet 

Hives 

Timber 

supplies 

Total 

$0,056 

$0,010 

$0,002 

$0,018 

$0,057 

$0,143 

0.340 

0.035 

0.040 

$0,010 

0.136 

$0,008 

0.125 

0.694 

0.081 

0.020 

0.006 

0.014 

0.005 

0.009 

0.013 

0.001 

0.027 

0.135 

0.026 

0.002 

0.001 

0.008 

0.026 

so. 503 

$0,073 

$0,044 

$0,025 

$0,154 

$0,008 

$0,217 

$1,024 

Table  II — Summary  oi  Costs  in  Units  of  Labor,  Power,  and  Supplies 

Name:  Pend  Oreille  Mines  ic  Metals  Co.  Period  covered:  1  month. 

Tons  ore  mined  and  hoisted :  23,303. 

Mining  method :  Open-stope-and-pillar. 

A.  Labor  (man-hours  per  ton)  ;  Mining  (Stuping) 

Breaking  (drilling  and  blasting) .  $0.37 

Timbering  and  nlling . 0.02 

Mucking  . 0.18 

Hauling  and  hoisting .  0.16 

Supervision  .  0.08 

General  . 0.12 

Total  labor  underground .  0.93 

Average  tons  per  man  per  shift .  7.05 

Labor,  percent  of  total  cost .  68.6 

B.  Power  and  supplies : 

Kxplosives  (pound  per  ton) .  0.86 

Total  power  kw.-hr.,  kv.-a.  per  ton .  4.72 

1.  Air  compression  .  •  •  ■  . 

2.  Hoisting  .  2.48 

3.  Pumping  .  0.75 

4.  Ventilation  .  0.14 

5.  Lighting  .  0.02 

6.  Scraper  hoists  .  1.33 

Supplies  and  power,  percent  of  total  cost .  31.4 


Table  III — Detail  oi  Costs  in  Units  oi  Labor,  Power,  and  Supplies 

Development :  Rock  is  hard ;  most  development  openings  are  untimbered. 


Drifting 

Size  of  excavation,  feet .  6  by  7 

A.  Labor  (man-hours  per  foot)  : 

Breaking  (drilling  and  blasting) .  2.28 

Timbering  .  .... 

Mucking  . .  1.90 

Hauling  and  hoisting .  1.10 

Supervision  .  0.14 

Total  labor  .  '*‘•■*2 

Feet  per  8-hour  man-shift . 1.47 

B.  Power  and  supplies  (per  foot)  : 

Explosives  (pound  per  foot) .  20 

Timber  .  .  .  •  • 

Total  power,  kv.-a.  per  foot .  400 

1.  Air  compression  . Water 

2.  Hoisting  .  400 

(a)  Most  raises  not  timbered.  When  raise  timbered,  special  crew. 


Raising 
5  by  10 

(0)3. 20 
0.5(t 
O.iSO 
2.00 
I*.  20 
6.40 
1.25 


400 

Water 

400 


main  chutes.  Tlie  distance  trammetl 
in  stopes  is  100  to  500  ft.  The  slush¬ 
ing  operator  also  sledges  boulders  in 
stopes;  if  there  are  very  large  slabs  of 
rock  they  are  drilled  and  blasted  at 
the  end  of  the  shift.  Drilling  and 
slushing  are  not  done  at  the  same  time 
in  a  face  or  bench,  if  avoidable,  but 
usally  on  opposite  shifts.  Hoists  are 
operated  by  one  man,  who  cleans  out 
one  to  three  faces  each  shift,  depend¬ 
ing  on  size  and  location,  and  averages 
50  tons  a  shift. 

Haulage — The  main  underground 
transportation  system  utilizes  battery 
locomotives,  scraper  hoists,  and  hand 
tramming.  On  the  500  level  ore  is 
loaded  from  chutes  into  2-ton  side- 
dump  cars.  A  train  of  six  cars  is 
handled  by  a  Westinghouse  60-cell 
battery  locomotive.  The  train  unloads 
at  the  crusher  house. 

The  20-deg.  incline  taps  the  area 
above  the  700  and  below  the  500  level. 
All  ores  mined  in  this  area  are  slushed 
or  hand-trammed  to  the  incline.  A 
25-hp.  Sullivan  hoist  is  at  the  bottom 
of  the  incline.  Cables  used  are  i-  or 
5-in.  on  the  pull-in  and  i-in.  on  the 
pull-back.  The  scraper  is  larger  than 
those  used  in  the  stopes  and  moves 
approximately  1  ton  of  ore  per  load. 
The  ore  is  scraped  300  ft.  down  the 
incline  and  dumped  into  the  main  skip 
jiocket.  One  operator  delivers  250 
tons  per  shift  to  the  skip  pocket. 

On  the  700  level  hand-tramming  is 
employed  with  1-ton  end-dump  cars. 
(Chutes  are  installed  along  the  level 
for  1,000  ft.  One  to  three  trammers 
are  employed.  They  average  75  tons  a 
shift.  The  ore  is  dumped  into  the  skip 
pocket.  On  the  800  level  a  Mancha 
battery  locomotive  hauls  four  to  six 
2-ton  side-dump  cars  to  the  skip 
pocket.  Chutes  are  of  wood  with  36-in. 
openings.  Arc-type  steel  gates  are 
used.  The  loader  stands  at  the  side  of 
the  car  to  avoid  falling  rock. 

Hoieting — A  Sullivan  125-hp.  hoist 
with  a  60-in.  drum  and  a  i-in.  cable  is 
used  in  the  Main  shaft.  A  combina¬ 
tion  3-ton  self-dumping  skip  and  man 
cage  operates  in  one  compartment.  In 
the  other  compartment  is  a  counter¬ 
balance  skip. 

The  hoist  has  a  lifting  capacity  of 
10,000  lb.  at  400  ft.  per  minute.  After 
the  mill  tonnage  was  increased  and  the 
Main  shaft  deepened  it  was  necessary 
to  increase  the  tonnage  hoisted  through 
the  shaft.  The  ore  load  was  increased 
from  4,500  to  6,500  lb.  The  weight  of 
the  skip  plus  the  ore  load  then  totaled 
11,000  lb.  The  old  skip,  which  weighs 
3,000  lb.,  was  installed  as  a  counter¬ 
balance,  thus  reducing  the  average  un¬ 
balanced  load  to  8,000  lb. 

Organization — The  greatest  problem 
in  mining  the  replacement  ores  of  the 
Metaline  district  results  from  the 
irregular  shape,  distribution,  and 
grade  of  the  orebodies.  At  first  the 
mine  heads  varied  greatly,  and  much 
waste  rock  was  broken  unnecessarily. 


Moreover,  time  was  wasted  in  the  selec¬ 
tion  of  mining  faces  each  day.  This 
problem  was  solved  by  this  method : 

Two  engineers  go  through  the  mine 
each  morning  at  different  times  in¬ 
specting  the  faces.  The  mine  superin¬ 
tendent  also  visits  the  various  faces. 
At  noon  the  engineers  and  the  super¬ 
intendent  discuss  the  problem  pre¬ 
sented  in  each  stope.  The  faces  to  be 
mined  are  marked,  either  during  the 
morning  inspection  or  after  the  subse¬ 
quent  discussion.  The  chief  engineer 
then  makes  out  written  orders  for 
each  shift  boss  covering  the  entire 
shift.  Each  miner  receives  a  written 
order  telling  him  in  which  stope  to 
work,  the  location  of  the  round,  the 
number  of  holes  and  the  type  of  round 
to  be  drilled,  the  location  of  the  drill 
to  lie  used,  and  the  name  of  the  man 
who  will  assist  him.  Orders  are  also 
given  to  the  mucking-machine  operators 


instructing  them  in  which  stopes  they 
are  to  work,  which  faces  to  prepare 
for  mining,  and  the  number  of  tons 
of  ore  to  be  delivered  to  the  chutes. 
Trammers,  also,  receive  written  orders 
instructing  them  from  which  chutes  to 
take  ore  and  the  number  of  tons  to  be 
taken.  Orders  are  prepared  for  two 
shifts  in  advance.  About  95  percent 
of  the  orders  are  carried  out  as  first 
given.  The  rest  are  changed  to  meet 
unforeseen  circumstances.  The  men  go 
to  work  as  soon  as  they  arrive  in  their 
stope,  knowing  exactly  what  to  do,  and 
no  time  is  lost  waiting  for  orders.  The 
shift  boss  knows  exactly  where  each 
man  is  and  the  work  he  is  performing. 

(To  be  concluded) 

Excerpted  from  Information  Circular 
No.  8036,  U.  S.  B.  M.  “Methods  and 
Costs  of  Mining  Zinc-Lead  Ores  at  the 
Pend  Oreille  Mines,  Metres  Co.”  By 
Charles  A.  R.  Lambly,  March  1941. 
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Exploration  and  Sampling  of 
Domestic  Deposits  of  Strategic  Minerals 
By  the  Mining  Division,  Bureau  of  Mines 


UNDER  the  authurixatiuiiM  of 
Public  117,  7Gth  t.'onsre.ss, 
Ist  Session  (June  7,  1939), 
and  appropriations  avail¬ 
able  on  Aug.  9,  1939,  the  Mining 
Division  began  exploratory  operations 
Aug.  10,  1939,  in  seven  different  areas, 
on  deposits  concerning  which  con- 
siilerable  was  already  known  but 
which,  on  account  of  the  subcoiu- 
luercial  or  marginal  grade  of  the  ores, 
hud  not  been  explored  extensively  by 
private  enterprise.  The  scope  of 
operations  has  gradually  been  ex- 
pandeil  since  then,  and  the  following 
report  is  presentetl  to  indicate  the 
amount  of  work  accomplished  to  May 
1,  1941,  and  to  summarize  broadly 
the  progress  made. 

In  undertaking  the  exploratory 
campaign  it  was  considered  unlikely 
that  any  large  deposits  of  commercial 
grade  would  be  discovered,  but  it  was 
and  is  vital  to  ascertain  with  a  con¬ 
siderable  degree  of  accuracy  the  do¬ 
mestic  reserves  of  strategic  minerals, 
their  situation,  tonnage,  and  grade 
and  to  devise  in  advance  of  crucial 
need  methods  for  beneticiating  and 
processing  those  subcommercial  and 
complex  ores  that  could  be  made  to 
yield  important  tonnages  of  strategic 
metals  in  an  emergency. 

In  selecting  deposits  for  explora¬ 
tion  from  many  hundreds  concerning 
which  some  information  was  or  has 
betmme  available  during  the  course  of 
the  investigations,  the  Mining  Division 
of  the  Bureau  of  Mines  and  the 
(leological  Survey  have  worked  in 
close  collaboration,  and  in  actual 
prosecution  of  exploratory  operations 
spetdalists  of  the  Survey  have  taken 
active  part  as  consultants  to  the 
Bureau’s  project  engineers. 

In  selecting  deposits  for  exploration 
projects,  tabular  deposits  or  large 
mineralized  masses  are  favored  be¬ 
cause  they  may  be  explored  system¬ 
atically  and  because  they  afford  the 
best  opportunity  for  blocking  out  re¬ 
serves  in  advance  of  mining,  whereas 
irregular,  small  pipes  and  scattered 
lenses  that  must  be  prospected  as 
mined  and  mined  as  prospected  are 
in  a  class  for  deferred  consideration. 
The  types  of  deposits  upon  which 
work  has  been  concentrated  may  be 
divided  broadly  into  three  groups, 
which  are  not  necessarily  differ¬ 
entiated  geologically.  They  are: 

Partly  developed  deposits  or  de¬ 
posits  with  some  ore  in  sight  or  from 
which  ore  may  have  been  shipped. 


further  e.xploraliou  of  which  promLses 
to  reveal  additional  t)re. 

Extensive,  low-grade  deposits,  the 
continuity  in  depth  and  average  grade 
of  which  are  unknown  because  they 
have  nut  warranted  exploration  and 
development  by  private  industry.  Al- 
through  subcommercial  under  normal 
ctmditions,  such  deposits  merit  special 
consideration  for  strategic  purposes 
as  they  may  l)e  capable  of  furnishing 
large  amounts  of  metal  should  a 
situation  arise  in  which  cost  becomes 
secondary.  The  fact  that  they  are 
l)elow  commercial  grade  may  lie  in 
their  favor  from  the  strategic  view¬ 
point,  as  this  will  insure  their  being 
left  in  the  ground  until  the  ore  is 
required  in  an  acute  emergency. 
Deposits  may  be  subcommercial  be¬ 
cause  of  low  grade,  remoteness  and 
difficulty  of  access,  or  metallurgical 
difficulties  in  utilization.  Metallurgi¬ 
cal  research  is  relied  upon  to  develoji 
the  most  economical  methods  for 
tieating  ores  of  the  last  named  type. 

Deposits  relatively  small  individually 
l)ut  representative  of  a  type  occurring 
in  sufficient  number  within  a  region  or 
extensive  geological  formation  to  con¬ 
tain,  in  the  aggregate,  considerable 
reserves.  Exploration  of  a  few  type 
deposits  should  reveal  information  as 
to  their  habit  (and  in  some  instances 
frequency)  of  occurrence  and  order 
of  size  that  will  permit  closer  appoxi- 
mation  of  their  aggregate  tonnage 
than  has  been  possible  heretofore,  ami 
facilitate  development  if  need  arises. 

One  project  has  been  started  re¬ 
cently  that  is  in  a  different  category 
from  these  types.  This  project  is 
analogous  to  wildcatting  for  oil  on  a 
favorable  geologic  .structure.  It  is 
believed  to  be  warranted  because  the 
formation  is  the  same  and  the  struc¬ 
ture  and  general  geological  setting  are 
similar  to  those  of  a  large  body  of 
good-grade  ore  in  the  same  region. 
In  this  instance  three  of  six  drill 
holes  put  down  to  date  have  revealed 
ore.  Moreover,  as  a  number  of 
similar  structures  have  been  mapped 
in  the  region,  favorable  results  would 
give  some  promise  that  these  also  con¬ 
tain  substantial  orebodies,  whose  com¬ 
bined  tonnage  could  be  of  real 
strategic  importance.  Technique  de¬ 
veloped  could  be  applied  later  to 
exploring  these  structures,  the  most 
favorable  parts  of  which  are  buried. 

Expenditures — Under  appropria¬ 
tions  for  “Investigation  of  Domestic 
Sources  of  Mineral  Supply,’'  as  au¬ 


thorized  by  the  eiiubling  act  of  June 
7,  1939,  there  has  been  expended  to 
date  and  obligated  for  expenditure  to 
June  30,  1941,  $750,000.  For  “Ex¬ 
pediting  Production  of  Equipment 
and  Supplies  for  National  Defense,” 
as  provided  under  Act  Public  667, 
76th  Congress,  3d  Session,  authorizing 
the  exploration  of  manganese  de¬ 
posits,  the  procurement  therefrom  of 
bulk  samples  for  ore-dressing  tests, 
the  construction  and  operation  of 
manganese  pilot  plants,  and  the  pro¬ 
curement  of  ore  for  pilot-plant  feed, 
there  will  have  been  expended  and 
obligate<l  an  additional  $370,000  for 
exploration  and  procurement  of  sam¬ 
ples  and  pilot-plant  feed. 

Summary  of  operations  to  May  1, 
1941 — More  than  600  deposits  have 
been  examined  by  the  engineers  of  the 
Strategic  Mineral  Examination  Sec¬ 
tion  ;  these  have  been  selected  from 
several  thousand  brought  to  the 
Bureau’s  attention.  The  work  of  this 
section  has  involved  voluminous  cor¬ 
respondence,  the  careful  appraisal  of 
all  information  received,  and  the  rat¬ 
ing  of  the  deposits  in  order  of  their 
indicated  promise. 

Exploration  of  deposits  in  40  dif¬ 
ferent  areas  had  been  undertaken  to 
May  1,  1941,  involving  extensive  sur¬ 
face  trenching  and  sampling,  tunnel¬ 
ing,  shaft  sinking  or  test-pitting, 
diamond  or  churn  drilling,  or  com- 
binations  of  these  methods.  Of  the 
40  projects,  2  are  on  antimony,  5  on 
chromite,  19  on  manganese,  3  on 
mercury,  2  on  nickel,  3  on  tin,  and 
6  on  tungsten  ores.  They  cover  de¬ 
posits  situated  in  Arizona,  Arkansas, 
California,  Idaho,  Montana,  Nevada, 
New  Mexico,  Oregon,  South  Dakota, 
Utah,  Virginia,  and  Washington.  In 
addition,  under  the  special  manganese 
appropriation,  “Expediting  Produc¬ 
tion  of  Equipment  and  Supplies  for 
National  Defense,”  samples  of  from 
2  to  10  tons  each  of  representative 
manganese  ores  have  been  obtained 
from  100  separate  deposits  and 
shipped  to  experiment  stations  of  the 
Bureau  of  Mines  for  ore-dressing 
tests.  Twenty-five  hundred  tons  of 
manganese  ore  was  mined  from  a 
large,  low-grade  manganese  deposit 
at  Artillery  Peak,  Ariz.,  and  shippe<l 
for  pilot-plant  feed  to  the  Boulder 
City  plant  now  under  construction; 
3,600  tons  have  been  mine<l  from 
deposits  near  Las  Vegas,  Nev.,  and 
place<l  in  stockpile  at  Boulder  Citv, 
In  addition  contracts  have  been  let 
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for  procnrcinont  niul  drlivory  to  the 
plant  of  250  tons  from  each  of  thrt“e 
separate  deposits  in  Lander  and  Per¬ 
shing  Counties,  Nev.,  and  negotiations 
are  nearing  completion  for  the  mining 
and  shipment  of  2,500  tons  of  ore  for 
pilot-plant  feed  from  the  Cuyuna 
range  in  Minnesota. 

Kepresenative  hulk  samples  aggre¬ 
gating  50  tons  have  been  pro<*ure<l 
and  shipped  from  deposits  near 
Chamherlain,  S.  1).,  for  preliminary 
testing  at  the  liolla  (Mo.)  and  Salt 
I.4tke  City  (I'tah)  Experiment  Sta¬ 
tions. 

On  the  several  exploration  projects, 
there  had  been  completed  to  May  1, 
1941,  72,842  ft.  of  diamond  drilling; 
4,700  ft.  of  churn  and  rotary-bucket 
drilling;  more  than  4,000  ft.  of  shafts; 
2,:i42  ft.  of  tunnels,  drifts,  and  cross¬ 
cuts;  74,528  cu.  yds.  of  surface  ex¬ 
cavation  in  trenches  and  pits;  97,878 
ft.  of  roads  and  trails  necessaiy  for 
access  to  the  projects;  and  more  than 
22,000  samples  had  been  taken,  sacked, 
and  shipped  to  the  Bureau’s  labora¬ 
tories  for  analysis. 

Appraisal  of  B«sult8  as  of  May  1, 
1941 

The  following  summary  sets  forth 
the  results  of  the  investigations  as 
they  may  be  appraise<l  at  this  time. 
Of  40  projwts  undertaken,  25  are 
still  active,  and  therefore  final  esti¬ 
mates  cannot  be  made.  Broadly, 
howevei-,  it  may  be  stated  that  re¬ 
sults  have  been  more  encouraging 
than  could  reasonably  be  hoped  at  the 
inception  of  operations.  Search  for 
ore  is  a  slow  pn)cess  even  when  opera¬ 
tions  art*  vigorously  prosecuted  and 
must  be  conducted  step  by  step  in 
accordance  with  knowledge  gained  by 
earlier  .steps.  A  numljer  of  deposits 
are  responding  to  exploratory  work, 
so  that  it  is  believetl  recommenda¬ 
tions  may  be  made  soon  for  their 
development  and  for  jiroduction  there¬ 
from  to  su])plement  stockpiles  of 
strategic  ores. 

Antimony 

As  a  result  of  the  two  exploratory 
projects  it  may  be  stated  that  a  con¬ 
servative  estimate  of  the  tonnage 
available  in  the  Yellow  Pine  district 
of  Idaho  is  1,950,001)  tons  of  ore  con¬ 
taining  47,505  tons  of  metallic  anti¬ 
mony.  Of  this  amount,  1,750,000  tons, 
containing  25,000  tons  of  metallic 
antimony,  is  somewhat  below  com¬ 
mercial  grade  but  c.oidd  be  mined 
rapidly  by  open-pit  methods  in  an 
emergency.  One  high-grade  deposit 
in  this  area  was  di.scovei'ed  as  a  re¬ 
sult  of  our  work,  and  shipment  of 
high-grade  ore  containing  44  to  .54 
per  cent  metallic  antimony  was  l)egun 
late  in  1940.  A  second  antimony 
proje<*t  in  California  faile<l  to  reveal 
substantial  amounts  of  ore  but  indi¬ 
cated  the  presence  of  numerous  small 


tens(‘s  that  in  the  aggregate  might 
provide  several  hundre<l  tons  of 
metallic  antimony. 

Chromite 

Five  exploratory  projects  on 
chromite  ores  have  l)een  undertaken. 
One  of  these  yielde<l  negative  results. 
One  in  Oregon  indicated  an  a.ssured 
tonnage  of  150,000  tons  of  22  percent 
CvjOj  grade.  A  third,  in  Stillwater 
County,  Mont.,  resulted  in  revealing 
in  two  .separate  areas  over  1,000,000 
tons  of  minable  width  averaging  23 
percent  ’CraOj  to  a  depth  of  300  ft. 
below  the  surface  and  150,000  tons 
averaging  26^  per  cent  Cr-Oa  to  a 
depth  of  100  ft.  below  the  .surface. 


r(*spcctively.  Tlie  geology  is  sucli 
that  these  dejmsits  may  be  expected  to 
j)ersist  to  much  greater  depth  than 
this,  and  therefore  actual  reserves 
are  expected  to  be  much  greater. 
Though  this  ore  is  somewhat  sub¬ 
commercial  in  grade,  it  assures  an  im¬ 
portant  reserve  for  strategic  purposes, 
which  has  been  thought  to  be  im¬ 
portant  enough  by  the  Ollice  of  Pro¬ 
duction  Management  and  the  Kecon- 
struction  Finance  Corporation  that 
plans  are  being  made  to  finance  im¬ 
mediate  development  and  productive 
operations.  Two  other  exploration 
projects  on  chromite  have  been  started 
recently,  but  it  is  too  early  to  forecast 
their  importance. 


Methods  and  Costs  of  Mining  Zinc- 
Lead  Ores  at  Pend  Oreille  Mines  & 
Metals  Co.,  Metaline  Falls,  Wash.— Ill 
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Percentage  of  Extraction — About  95 
percent  of  the  ore  is  removed  during 
the  regular  mining  operations,  and 
about  3  percent  is  removed  during 
clean-up  operations.  The  remaining 
ore  is  left  in  the  pillars,  Imt  it  is 
planned  to  remove  it  when  the  stopes 
are  abandoned. 

Dilution  of  the  ore  by  waste  and 
low-grade  ores  is  approximately  15 
j)ercent.  This  dilution  cannot  be 
avoided,  as  it  is  due  almost  entirely  to 
the  characteristics  of  the  ore  l)eds, 
which  include  sections  of  waste  and 
low-grade  within  the  commercial  ores. 
These  sections  are  fn)m  a  few  cubic 
inches  up  to  100  cu.ft.  or  more.  It  is 
not  po.ssible  to  leave  the  larger  waste 
se<*tions,  as  they  ‘‘tie  up”  large  quan¬ 
tities  of  ore  and  leave  backs  and  walls 
in  an  unsafe  condition.  There  is  no 
dilution  from  caving  walls  or  backs 
in  the  stopes,  raises,  or  drifts. 

Wage,  Contract,  and  Bonus  Sgstem 
— A  sliding  wage  scale  fluctuates  with 
the  selling  price  of  zinc  in  East  St. 
Ijouis.  The  following  hourly  wages 
correspond  to  the  mining  costs  given 
in  this  paper:  Common  labor  $0.53; 
chuck  tenders  .$0.58;  operators  .$0.63; 
miners  .$0.68.  In  all  tunnel  work  a 
Imnus  is  paid  for  advances  of  more 
than  7  ft.  per  shift. 

Ventilation — The  mine  is  ventilated 
by  natural  draft;  the  air  streams  re¬ 
verse  from  summer  to  winter  on  the 
500-level  tunnel.  In  summer  air  enters 
the  Main  shaft  and  the  500  tunnel, 
rises  through  the  mine,  and  discharges 


through  the  .Josephine  shaft.  In  winter 
air  enters  through  the  Main  shaft  and 
discharges  through  the  500  tunnel  and 
the  .Josephine  shaft.  During  the  win¬ 
ter  the  down  draft  in  the  Main  shaft 
causes  trouble  from  the  freezing  of  air 
and  water  lines  and  the  forming  of 
ice  in  the  shaft. 

Fire  Hazards — The  surface  is  heavily 
timbered,  but  large  areas  around  the 
buildings  and  mine  entrances  are 
cleared.  Water  hy<lrants  and  hose 
houses  are  situated  .so  that  they  are 
readily  available  for  use  in  case  of 
forest  or  building  tires.  All  buildings 
are  protected  by  Grinnell-type  sprin¬ 
kler  and  fire-alarm  systems.  In  the 
mine  there  is  little  fire  hazard. 

Safetg  Methods — A  safety  engineer 
is  employed,  who  is  in  charge  of  all 
safety  work.  A  safety  committee  con¬ 
sisting  of  one  miner,  one  surface  re¬ 
pairman,  and  a  mining  engineer, 
under  the  direction  of  the  safety  engi¬ 
neer,  regularly  inspects  all  under¬ 
ground  and  surface  operations.  The 
committee  investigates  all  accidents 
and  makes  a  full  report  with  recom¬ 
mendations  to  the  management.  First- 
aid  and  rescue  instructions  are  given 
to  key  employees  and  any  others  who 
may  desire  them.  All  accidents  must 
))e  reported  at  once  to  the  shift  boss. 
Underground  and  on  the  surface  all 
State  safety  rules  are  obsen’ed  and 
improved  whenever  po.ssible.  “Safety 
First”  posters  are  placed  on  bulletin 
Imards,  and  accident  prevention  is  con¬ 
sidered  in  all  operations. 
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Exploration  and  Sampling  of 
Domestic  Deposits  of  Strategic  Minerals 
By  the  Mining  Division,  Bureau  of  Mines 


PART  11 

(Continued  from  August  issue) 

Manganese 

Estimates  made  some  months  ago  by 
the  Geological  Survey  of  reserve  ton¬ 
nages  of  manganese  and  of  man¬ 
ganese  metal  contained  therein,  by 
States,  and  which  broadly  indicate 
the  position  of  the  United  States  with 
respect  to  reserves  of  manganese  ore 
are  in  the  possession  of  the  Bureau 
of  Mines.  These  estimates  necessarily 
are  based  to  a  considerable  extent  on 
geological  assumptions.  The  data 
below  are  not  comparable  and  relate 
only  to  the  results  of  the  work  of 
the  Bureau  of  Mines  on  specific  de¬ 
posits  it  has  examined  or  explored. 

Nevada — As  a  result  of  diamond¬ 
drilling  and  surface  exploration  by 
the  Bureau  of  Mines  during  the  past 
six  months  there  have  been  disclosed 
in  the  Las  Vegas  district  1,280,000 
tons  of  ore  containing  312,500  tons 
of  metallic  manganese,  compared  to 
j)revious  estimates  of  600,000  tons  of 
ore  containing  180,000  tons  of  man¬ 
ganese.  Diamond  drilling  is  continu¬ 
ing  with  reasonable  expectation  of 
l)roving  still  larger  reserves. 

In  Lander  and  Pershing  Counties, 
Nev.,  three  separate  deposits  have 
been  explored,  in  which  there  may 
now  be  estimated  300,000  tons  con¬ 
taining  60,000  tons  of  metallic  man¬ 
ganese.  Operations  are  continuing  in 
the  expectation  of  increasing  these 
amounts. 

Preliminary  work  in  the  Virgin 
River  area  in  Nevada  indicates  the 
probability  of  at  least  a  million  tons 
containing  100,000  tons  of  metallic 
manganese,  and  in  view  of  the  re¬ 
sults  of  this  preliminary  work  it  is 
probable  that  an  exploratory  program 
involving  diamond  drilling  will  be 
justified. 

Utah — In  the  Drum  Mountains  of 
Utah  diamond-drill  exploration  has 
revealed  about  200,000  tons  of  ore 
containing  30,000  tons  of  metallic 
manganese.  Operations  are  continu¬ 
ing  in  the  expectation  of  increasing 
these  reserves.  When  operations 
began  it  was  impossible,  from  the 
ore  exposures,  to  estimate  any  re¬ 
serves  whatsoever.  At  other  proper¬ 
ties  examined  and  partly  sampled  but 
not  explored  at  depth  in  Utah  there 
are  estimated  to  be  33,000  tons  con¬ 
taining  7,425  tons  of  metallic  man¬ 
ganese. 

Arizona — Extensive  deposits  pre¬ 
viously  known  to  exist  in  Arizona 
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have  been  explored  by  diamon<l  drill¬ 
ing,  which  has  served  to  substantiate 
earlier  estimates  of  several  million 
tons  of  material,  containing  761,000 
tons  of  metallic  manganese,  of  a  grade 
that  may  prove  commercial  and  that 
could  be  utilized  in  an  emergency. 
In  addition,  it  is  estimated  there  are 
150,000,000  tons  containing  from  3V 
to  5  percent,  or  5,000,000  tons,  of 
metallic  manganese.  This  low-grade 
material  is  not  considered  suitable  for 
immediate  reserve,  however,  as  it  is 
far  below  commercial  grade,  but  in 
dire  emergency  it  could  be  utilized. 
In  other  Arizona  districts,  on  the  basis 
of  exploratory  work,  surface  examina¬ 
tion,  and  preliminary  sampling,  there 
are  estimated  to  be  121,000  tons  of 
manganiferous  material  containing 
more  than  10  percent  manganese,  or 
apinoximately  28,000  tons  of  metallic 
manganese. 

Arkansas — Extensive  test-pit  t  ing 
operations  in  three  difl:'erent  areas  in 
the  Batesville-Cushion  region  where 
work  is  still  in  progress  have  reveale<l 
350,000  tons  of  wad  ore  estimated  to 
contain  about  80,000  tons  of  metallic 
manganese  with  reasonable  expecta¬ 
tion  that  further  exploration  will  re¬ 
veal  about  three  times  that  tonnage 
and  possibly  more. 

California — In  California,  explora¬ 
tion  of  one  deposit  has  indicated  re¬ 
serves  of  57,500  tons  containing  16,000 
tons  of  metallic  manganese.  Pre¬ 
liminary  examinations  of  13  other 
properties  indicate  a  reasonable  ex- 
l)ectation  of  225,000  tons  of  material 
containing  more  than  10  jtercent  man¬ 
ganese,  or  a  total  of  63.000  tons  of 
metallic  manganese. 

New  Mexico — In  New  Mexico,  ex- 
plorator.v  work  on  one  deposit  has 
indicated  reserves  of  220,000  tons  of 
ore  containing  46.000  tons  of  metallic 
manganese. 

Washington — Four  separate  de¬ 
posits  have  been  explored  by  diamond 
drilling  or  shaft  sinking  with  the 
result  that  one  small,  high-grade  de¬ 
posit  was  discovered  containing  an 
('stimated  reserve  of  11,000  tons  of 
ore  containing  5,500  tons  of  metallic 
manganese.  This  is  a  deposit  that  is 
now  being  developed  commercially. 
The  three  other  properties  are  esti¬ 
mated  to  contain  25,000  tons  of  ore. 
or  6,250  tons  of  metallic  manganese. 

It  is  essential  to  bear  in  mind,  when 
considering  the  foregoing  statistics, 
that,  as  was  anticipated,  almost  all 
of  the  ore  developed  is  subcommercial 
in  grade  and  would  require  eoncentra- 
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tion  or  processing  of  some  .sort  to 
make  it  usuable  for  metallurgical 
purposes. 

Besides  those  already  mentioned, 
two  deposits  are  being  explored  in 
Virginia,  but  to  date  there  has  been 
no  indication  of  positive  reserves. 
One  of  the.se  projects  was  designed  to 
develop  a  technique  for  finding  buried 
deposits  in  geologically  favorable 
sti’uctures  and  has  met  with  some  suc¬ 
cess  in  that  manganese  has  been  found 
at  about  170  ft.  below  the  surface  in 
three  of  six  holes  drilled  to  date. 

The  manganiferous  <leposits  in  the 
Leadville,  Colo.,  district  have  been 
studied,  and  a  summary  of  this  study 
is  contained  in  Information  Circular 
7125.  As  most  of  the  ore  in  this 
district  is  in  and  around  old  caved 
workings  anfl  is  under  water,  its  re¬ 
covery  would  be  expensive  and  would 
require  a  large  capital  investment. 
In  addition  to  a  high  mining  cost,  it 
would  be  very  expensive  to  recover 
the  manganese  in  usable  form  because 
of  its  mineralogical  association. 

One  exploratory  jiroject  has  been 
started  recently  in  the  southwestern 
section  of  the  Butte,  Mont.,  district, 
and  another  in  Daggett  County,  Utah, 
but  work  on  neither  has  proceeded  far 
enough  to  indicate  ore  reserve  possi¬ 
bilities. 

Mercury- 

One  surface  exploration  project  in¬ 
volving  large-scale  trenching  and 
sampling  was  completed  in  the  Bottle 
Creek  district  of  Nevada.  One  small 
deposit  of  commercial  grade  was  dis¬ 
covered  as  a  result  of  this  work,  and 
a  technique  was  developed  for  rapid 
and  economical  prospecting  of  de¬ 
posits.  Exploratory  work  is  proceed¬ 
ing  on  two  other  properties,  one  at 
Coso  Hot  Springs,  in  California,  and 
the  other  in  Pike  County,  Ark. 
Neither  has  iiroceeded  far  enough  to 
])ermit  reliable  conclusions. 

Nickel 

One  deposit  of  nickel  in  Nevada  was 
explored  by  surface  trenching  and 
sampling,  tunneling,  and  diamond 
drilling  with  negative  results,  and  one 
large  low-grade  deposit  is  being 
drilled  in  Montana.  An  engineer  of 
the  Bureau  of  Mines  is  en  route  to 
Alaska  to  investigate  the  nickel  de¬ 
posits  on  Yakobi  Island. 

Tin 

Two  of  the  largest  known  tin¬ 
bearing  areas  in  the  country  were  ex¬ 
plored.  one  in  South  Dakota  and  the 
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<)tlu*r  in  south  western  Xevv  Mexico, 
which  coiilii'iiied  the  opinion  that  no 
deposits  are  likely  to  he  iound  in 
the  I’nitefl  States  that  can  supply 
any  substantial  quantity  of  tin  even 
at  juices  several  times  the  normal 
jjresent  j)rice. 

One  deposit  near  Spokane,  Wash., 
which  contains  both  tin  and  tungsten, 
is  now  bein?  ex|>lored  by  surface 
trenchiiifr.  Work  has  not  jirosrressed 
far  enough  to  jiermit  any  conclusions 
rcfrardiii"  this  deposit. 

Tungsten 

In  the  Yellow  Pine  district  of  cen¬ 
tral  Idaho,  in  the  course  of  explorin'; 
a  large  low-grade  antimony  deposit, 
.some  high-grade  scheelite  (calcium 
tungstate)  has  been  discovered. 


Seven  diamond-tlrill  holes  in  the  de- 
I)osit  at  various  jioints  over  a  strike 
length  of  40U  ft.  have  revealed  tung¬ 
sten  ore  of  commercial  grade,  some 
of  it  very  high  grade.  As  explora¬ 
tion  and  <levelopment  are  continuing, 
it  is  impossible  to  ap|>raise  fully  the 
significance  of  this  discovery,  but  it 
is  believed  to  be  important,  esj>ecially 
as  it  can  be  developed  rapidly,  being 
near  surface  and  in  an  established 
camj)  with  an  exjierienced  ojierating 
stall  in  charge.  This  deposit  is  being 
developed  as  rapidly  as  j)ossible  by 
the  owners  of  the  j)roperty. 

One  dejiosit  was  explored  in  Per¬ 
shing  County,  Nev.,  which,  though  re- 
vealiii'r  some  new  low-grade  ore,  failed 
to  indicate  the  existence  of  appreci¬ 
able  reserves.  One  other  deposit  is 


now  being  drilled  in  the  same  county 
that  has  revealed  some  new  ore,  but 
final  conclusions  will  have  to  await 
completion  of  the  exj)loratory  pro¬ 
gram.  One  de|>osit  explored  in  Inyo 
County,  Cali.,  was  revealed  to  be  very 
shallow  and  of  low  grade. 

Exploration  of  a  deposit  in  the 
vicinity  of  Shoshone,  Xev.,  has  re¬ 
vealed  considerable  new  ore,  but  as 
work  has  not  yet  been  completed,  final 
results  are  not  available.  Another 
deposit  is  under  investigation  in 
Southeim  Arizona,  where  some  new 
ore  of  commercial  grade  has  been 
revealed. 


Excerpted  from  V.  S.  Bureau  of 
Mines  Report  of  Investigations  ;{574. 
By  Mining  Division  Staff. 


Problem  of  Accident  Prevention  at 
Small  Metal  Mines 


DrillXC  THE  PAST  TEX 
YEARS  the  accident-pre¬ 
vention  efforts  of  Fed‘>r"l. 
State,  and  insurance  agen¬ 
cies.  mine  associations,  individual  mine 
operators,  and  mine-emj)loyee  grout>s 
have  been  rewarded  by  a  substantial 
decrease  in  the  accident  rate  at  metal 
mines,  and  certain  mining  ojierations 
have  established  accident  records  that 
eom))are  with  the  best  of  those  in  in¬ 
dustries  believed  to  have  far  fewer 
inherent  hazards  than  mining.  Never¬ 
theless.  the  accident  rate  for  the  min¬ 
ing  industry  as  a  whole  remains  defi¬ 
nitely  worse  than  that  of  most  other 
industries. 

Some  individual  metal-mining  com¬ 
panies  have  reduce<l  accidents  so  suc¬ 
cessfully  that  one  or  two  disabling  ac¬ 
cidents  a  year  are  considered  a  set¬ 
back,  and  it  thus  l)ecomes  evident  that 
the  ])oor  showing  of  the  metal-mining 
industry  as  a  whole  is  due  to  the  fact 
that  many  other  metal-mining  com- 
jianies  are  not  enjoying  reasonably 
favorable  accident  experience.  The 
best  accident  rates  usually  are  estab¬ 
lished  at  large  mines  l)ecause  they  have 
the  incentives  of  reduced  direct  cost 
(many  large  mines  carry  their  own  in¬ 
surance),  reduced  indirect  cost,  more 
efficient  operation,  improved  employee 
and  public  relations,  reduced  turnover, 
and  last  but  by  no  means  least,  humani- 
tarianism.  With  such  incentives,  acci¬ 
dent-prevention  efforts  are  logical,  and 
where  the  work  is  done  efficiently  good 
results  usually  follow. 

The  success  realized  by  a  safety  pro¬ 
gram  is  mainly  in  dii’ect  ratio  to  the 
amount  of  well-thought-out  determina¬ 
tion  to  reduce  accidents  displayed  by 
the  management,  and  the  successful 
accident-prevention  program  at  the 
large  operation  usually  is  based  on 


capable  and  adequate  supervision,  em- 
j)loyee  education  and  training,  and  the 
installation  and  maintenance  of  safe 
)>ractices  and  equipment.  To  develop 
these  factors,  the  accident-prevention 
jirogram  generally  embodies  some  or 
all  of  the  following: 

(1)  Training  in  foremanship.  (2) 
Meetings  of  em|)loyees.  (3)  Safety 
committees.  (4)  Opei’ating  codes. 
(5)  Accident  investigations.  (6) 
Safety  inspections.  (7)  First-aid 
training  of  all  employees.  (8)  (^are- 
ful  attention  to  engineering  design  of 
equipment  and  in.stallations.  (9)  Ade¬ 
quate  guarding  of  equipment,  walk¬ 
ways,  etc.  (10)  Safety  rules  and 
regulations.  (11)  Enforcement  of 
safety  rules  and  regulations. 

Such  a  program  implies  the  avail¬ 
ability  of  a  number  of  competent  men, 
including  supervisors,  safety  engi¬ 
neers,  mining  engineers,  and  skilled 
workers,  who  in  at  least  some  in¬ 
stances  must  be  paid  for  time  devoted 
to  safety  as  well  as  for  time  spent  in 
their  regular  duties.  It  also  implies 
that,  although  financial  returns  are  to 
l)e  exjmcted,  a  considerable  sum  of 
money  must  be  expended  first  to  ini¬ 
tiate  a  safety  program. 

The  following  information  was  com- 
piled  to  compare  the  accident  experi¬ 
ence  of  large-mine  operations  where 
accident  jirevention  is  being  attempted 
in  varying  degrees  with  that  of  small 
mines  where  little  or  no  effort  is  made 
to  prevent  accidents. 

Based  on  underground  employment 
only,  Arizona  mines  were  divided 
tentatively  into  two  groups.  Those 
employing  fewer  than  50  men  under¬ 
ground  on  all  shifts  were  clas.sed  as 
small  mines,  and  those  employing 
more  than  50  men  underground  on  all 
shifts  were  classed  as  large  mines. 


This  proved  a  convenient  division,  as 
the  former  were  found  to  average 
about  11  underground  employees  to 
the  mine  and  the  latter  about  250. 
Ujion  this  basis,  an  average  of  64  of 
the  small  mines  of  Arizona  employed 
fewer  than  16  percent  of  the  total 
number  employed  underground  dur¬ 
ing  the  jieriod  1934  to  1939,  whereas 
an  average  of  11  large  mines  employed 
more  than  84  percent  during  the  same 
jieriod;  yet  the  small  mines  suffered 
41  fatal  accidents,  or  more  than  40 
jiercent  of  the  total  fatal  mine  acci¬ 
dents,  and  the  large  mines  60  fatal 
accidents,  or  slightly  less  than  60  jier- 
cent  of  the  total.  In  Arizona  the 
accident  rate  at  small  mines  is  far 
out  of  proportion  to  the  employment 
when  compared  with  that  at  the  large 
mines,  and  it  is  probable  that  the 
direct  cost  of  accidents  per  $100  pay¬ 
roll  at  small  mines  is  about  twice  as 
high  as  that  at  large  mines. 

There  are,  of  course,  numerous  small 
mines  in  Arizona  that  have  low  acci¬ 
dent  rates.  However,  these  good  rec¬ 
ords  are  not  always  continued  over  a 
long  jieriod ;  furthermore,  the  good 
records  of  some  small  operations  are 
offset  by  equally  bad  records  of  other 
small  operations  during  the  same 
period.  Actually,  in  a  subsequent  year 
the  position  of  some  small  mines  might 
be  reversed  as  far  as  the  accident  rate 
is  concerned.  This  condition  is  due  to 
the  fact  that  no  safety  program,  or  at 
least  no  sustained  safety  program,  is 
in  effect  at  most  small  mines. 

{To  be  continued) 


Excerpted  from  U.  S.  Bureau  of 
Mines  Information  Circular  No.  7147, 
by  E.  A.  Anundsen,  associate  mining 
engineer.  Bureau  of  Mines  Safety  Sta¬ 
tion,  Phoenix,  Ariz. 
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The  Problem  of  Accident  Prevention 
at  Small  Metal  Mines— 11 


►  this  article,  the  first  part  of  which 
appeared  in  the  September  issue,  was 
prepared  to  compare  the  accident  ex¬ 
perience  at  large  mines  where  accident 
prevention  is  being  attempted  in  vary¬ 
ing  degree  with  that  of  small  mines 
where  little  or  no  effort  of  this  sort 
is  made. 


Lack  of  organized  effort  to  reduce 
accidents  at  small  mines  may 
I  be  due  chiefly  to  the  following : 
(1)  Compensation  insurance  is 
paid  at  a  fixed  rate,  regardless  of  acci¬ 
dent  experience;  there  is  no  apparent 
financial  advantage  in  accident  pre¬ 
vention.  (2)  Operating  capital  is 
limited,  and  usually  the  operator  be¬ 
lieves  that  he  does  not  have  enough 
funds  to  carry  on  a  safety  progi-am. 
(3)  The  operation  of  small  mines  fre¬ 
quently  is  intermittent,  and  labor  turn¬ 
over  is  likely  to  be  high;  hence  the 
e.flfeet  of  a  safety  program  may  be 
lost  at  each  shutdown.  (4)  Small 
operators  cannot  afford  to  employ  a 
man  who  is  informed  on  safe  prac¬ 
tices  and  equipment  and  capable  of 
•carrying  out  the  work  ordinai'ily  per¬ 
formed  by  a  safety  engineer  at  large 
properties.  (5)  Small  mining  opera¬ 
tions  often  are  conducted  by  persons 
unfamiliar  with  mining,  mining  prob¬ 
lems,  or  the  need  for  accident  preven¬ 
tion  ;  such  persons  sometimes  are 
forced  on  the  local  manager  because 
of  relationship  to  stockholders,  but 
they  may  be  employed  through  mis- 
judgment  by  the  owner  or  because 
they  will  accept  low  wages. 

The  preceding  seems  to  hold  little 
hope  for  improvement  of  the  accident 
rate  at  small  mines,  yet  further  con¬ 
sideration  of  these  obstacles  indicates 
that  they  are  not  only  surmountable 
hut  that  even  a  minimum  of  effort  de¬ 
voted  to  accident  prevention  is  likely 
to  be  rewarded  substantially. 

Accident-Prevention  Dividends 

The  total  cost  of  an  accident  in¬ 
cludes  the  costs  of  compensation,  med¬ 
ical  services,  repairing  or  replacing 
equipment  or  material  damaged  by  the 
accident,  loss  in  production  at  the 
time  and  place  of  the  accident,  lost 
production  until  the  injured  man’s  re¬ 
placement  reaches  top  efficiency,  and 
other  items. 

Unfortunately,  at  small  mines  (and 
also  at  some  large  ones)  all  such  costs 
except  compensation  and  medical  serv¬ 
ice  are  thrown  into  the  operating  cost, 
so  that  the  operator  loses  sight  of 


them  and  fails  to  realize  how  much 
accidents  have  raised  his  cost  per  ton 
of  ore;  moreover,  in  many  small  mines 
little  or  no  cost  accounting  is  done. 
These  concealed  costs  have  been  esti¬ 
mated  to  be  four  or  five  times  the  cost 
of  compensation,  and  unquestionably 
they  aggregate  at  least  two  or  three 
times  the  compensation  and  medical 
cost. 

At  small  operations  compensation 
and  medical  costs  usually  are  dis¬ 
guised  in  the  form  of  a  fixed  insurance 
rate.  Many  small-mine  operators  do 
not  know  what  sums  have  been  paid 
out  to  disabled  employees  and  to  their 
doctors,  yet  the  insurance  rate  de¬ 
pends  directly  on  these  payments,  and 
if  small  mines  as  a  group  reduced 
their  accident  rate  the  insurance  rates 
probably  would  be  reduced  also. 

In  some  localities  dividends  are  paid 
by  the  insurer  to  the  mine  operator 
when  the  latter  complies  with  certain 
safety  requirements,  and  in  other 
localities  dividends  are  returned  to 
the  operator  when  compensation 
claims  of  the  employee  and  medical 
claims  of  the  doctor  have  been  suffi¬ 
ciently  below  the  insurance  premium 
paid  to  the  insurer.  Thus  a  small-mine 
operator  has  an  excellent  opportunity 
to  realize  financial  gain  through  acci¬ 
dent  prevention  by  cutting  operating 
cost,  reducing  the  premium  rate  of  the 
group,  and  participating  in  insurance 
dividends.  (Since  this  paper  was  pre¬ 
sented  information  has  been  received 
from  an  insurance  agency  in  Arizona 
that  from  April  1,  1939,  to  March  31, 
1940,  the  percentage  of  claim  loss  to 
premium  earned  was  105,  and  during 
the  period  April  1,  1940,  to  Sept.  30, 
1940,  when  a  .safety  director  was  em¬ 
ployed,  the  figure  was  reduced  to  41.1 
percent.) 

It  is  not  assumed,  however,  that^this 
improved  accident  rate  can  be  attained 
without  effort,  and  a  small-mine  op¬ 
erator  is  likely  to  be  discouraged  by 
visions  of  paying  for  a  relatively 
elaborate  safety  program  like  that 
carried  on  by  large  mining  companies. 
A  safety  program  designed  to  fit  the 
small  operation  must  therefore  also  fit 
the  operator’s  pocketbook. 

Fortunately,  the  simplicity  of  the 
small  operation  compared  with  the 
complexity  of  the  large  one  usually 
allows  corresponding  simplicity  in  a 
safety  program,  although  the  pro¬ 
gram’s  success  depends  on  the  same 
vital  factor  as  that  of  the  large  op¬ 
eration  —  the  management’s  belief 
(which  costs  nothing)  in  safety  and 


its  determination  to  achieve  a  low 
accident  rate. 

The  program  itself  boils  down  essen¬ 
tially  to  two  constituents — a  competent 
supervisor  and  safety  education  of  the 
employees.  Supervision  refers  to  that 
of  the  person  in  direct  charge  of 
mining,  as  the  mine  foreman  or  shift 
boss,  or  both  if  more  than  one  is  em¬ 
ployed.  Safety  education  involves, 
first,  instilling  into  the  minds  of  em¬ 
ployees  a  desire  to  work  safely;  sec¬ 
ond,  teaching  them  how  to  do  it;  and 
third,  requiring  that  it  be  done  and 
possibly  giving  them  some  extra  in¬ 
centive  for  working  safely. 

Effects  of  Poor  Supervision 

Competent  supervision  frequently  is 
lacking  at  small  mines;  able  bosses 
are  not  attracted  by  the  low  pay  and 
uncertain  future  at  most  small  mines. 
On  the  other  hand,  employment  of  in¬ 
competent  bosses  is  expensive  econ¬ 
omy,  for  not  only  are  accidents  likely 
to  increase,  but  the  cost  of  operation 
due  to  poor  mining  practices  and 
methods  also  increases.  Many  current 
mine  operators  can  point  to  the  harm 
done  to  an  otherwise  promising  opera¬ 
tion  by  previous  operators  who,  as  a 
result  of  haphazard  mining,  “lost  their 
shirts.’'  Unfortunately,  some  of  the 
critics  are  following  the  same  path. 

Where  mining  is  concerned  it  should 
be  obvious  that  a  competent  foreman 
is  absolutely  essential.  The  additional 
money  spent  to  retain  the  services  of 
such  a  person  is  an  intelligent  invest¬ 
ment,  as  with  such  a  foreman  the  pos¬ 
sibility  of  reducing  the  number  of 
accidents  is  good  and  the  future  for 
such  a  mine  will  be  brighter.  Adequate 
supervision,  although  requiring  greater 
initial  outlay,  is  ultimately  economical. 

Employees  may  be  educated  in 
safety  at  little  expense.  They  first 
must  be  convinced  that  accidents  not 
only  are  highly  undesirable  from  their 
standpoint  but  also  are  preventable. 
A  course  of  training  that  will  vividly 
show  them  the  consequences  of  injury 
already  is  available  in  first-aid  instruc¬ 
tion,  and  such  training  has  the  addi¬ 
tional  advantage  of  teaching  em¬ 
ployees  to  care  for  injured  fellow 
workers,  thereby  enabling  them  to  save 
lives  and  alleviate  the  consequences  of 
injury. 

Accident-prevention  discussions  con¬ 
ducted  as  part  of  this  training  or  fol¬ 
lowing  it  are  very  effective  in  reduc¬ 
ing  accidents,  as  employees  are  then 
in  a  receptive  frame  of  mind  and 
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readily  see  wliy  as  well  as  how  acci¬ 
dents  can  he  prevented. 

First-aid  training:  is  available  to 
employees  essentially  without  cost  to 
the  mine  operator;  it  is  <onducted  by 
Federal  and  Stale  afreneies  and  by 
private  insurance  companies.  Most  of 
such  training:  now  is  conducted  at 
larpe  mining;  operations  for  several 
reasons:  The  operators  of  largre  mines 
request  it,  excellent  cooperation  is 
offered  the  aerency  conducting;  the 
training:,  and  a  larg:c  number  of  em¬ 
ployees  are  easily  available  for  the 
training:.  In  contrast,  the  operator  of 
a  small  mine  fnamently  does  not  desire 
the  traininsr  until  he  is  in  desperate 
straits  and  often  coo|)erates  unsatis¬ 
factorily,  if  at  all,  so  that  the  ag;ency 
conducting  the  training;  sometimes 
wastes  time  and  money  that  could  have 
l)een  s])ent  to  l)elter  advantag:e  in 
reachinp  a  largter  numb«‘r  of  men  at 
larg:e  mines.  The  fact  remains  that 
these  first-aid  training  .agencies  are 
willing  at  all  times  to  work  with  op¬ 
erators  of  small  mines.  j)rovided  they 
are  willing  to  do  their  jt.art  and  do  not 
expect  the  cooperating  agency  to  ac¬ 
complish  miracles  unassisted. 

First-Aid  Training  for  All  Workers 

First-aid  training  of  all  employees 
frequently  will  produce  an  immediate 
and  decided  reduction  in  accidents, 
but  this  reduction  is  likelx  to  be  tem¬ 
porary  unless  additional  K)ng-range 
safety  activity  is  carried  on.  A  satis¬ 
factory  accident  rate  can  be  main¬ 
tained  by  an  active  employee  safety 
organization;  if  the  employment  is 
.small  this  organization  also  may  act 
as  a  .safety  committee;  and  if  20  or 
more  men  are  employed,  a  safety 
committee  may  be  formed  to  represent 
the  group. 

An  effective  safety  committee  in¬ 
cludes  the  mine  foreman,  all  other 
bosses  employed  on  the  surface  or 
nnderg:round,  and  employee*  repre¬ 
sentatives  equal  in  number  to  the 
supervisoi’s.  The  highest  official  at  the 
mine  (manager  or  superintendent) 
acts  as  committee  chairman.  If  more* 
than  one  shift  is  employed,  the  safety 
committee  may  be  split  into  subcom¬ 
mittees  on  each  shift.  For  example,  a 
mine  employs  two  shifts,  and  a  mine 
foreman,  shift  boss,  top  Ijoss,  and  mill 
foreman  are  employeti  f>n  the  day 
shift;  these  men  are  made  permanent 
members  of  the  safety  committee.  At 
a  meeting  of  employees  the  names  of 
men  who  will  volunteer  to  serve  on 
the  safety  committee  are  submitted  to 
the  group,  and  four  employees  (three 
from  the  mine  and  one  from  the  sur¬ 
face)  are  elected  to  serve.  Thus  the 
committee  is  composed  of  four  em¬ 
ployees,  four  bosses,  and  the  manager 
or  superintendent.  A  similar  com¬ 
mittee  is  formed  on  the  other  shift, 
with  the  mine  foreman  and  manager 
or  superintendent  also  included  as 
members  of  tbe  second  committee.  Em¬ 


ploye**  memljers  are  rotated  and  draw 
lots  to  determine  their  tenure.  If  the 
committee  originally  has  four  em- 
ploy«*e  members  they  may  serve  one, 
two,  three  and  four  months,  respec¬ 
tively,  at  first,  and  all  subsequent  em¬ 
ployee  members  will  have  a  tenure  of 
four  months;  only  one  employee  mem- 
ber  will  be  replaced  each  month,  and 
new  members  will  have  the  guidance 
of  those  familiar  with  committee  ac¬ 
tivities.  The  committees  may  meet 
twice  monthly,  and  all  (*m]>loyees  can 
meet  once  monthly.  As  committee 
members  are  volunteers  no  expense 
should  be  attached  to  their  activities, 
and  the  monthly  safety  meetings  of 
.ill  employees  can  be  made  interesting 
enough  to  insure  attendance  of  most 
of  them  even  though  the  meetings  are 
held  after  working  houi’s. 

Activities  of  the  committee  should 
include  some  or  all  of  the  following: 
(1)  Investigation  of  accidents — The 
committee  should  insjieet  the  scene  of 
each  accident;  interview  witnesses  and 
also  the  victim  (if  possible);  deter¬ 
mine  the  cause,  rt*sponsibility.  and 
method  'of  prevention;  and  pre))are 
and  post  a  report.  (2)  Safety  inspec¬ 
tions — Selected  membei’s  of  the  com¬ 
mittee  should  make  a  trip  through  the 
mine  and  surface  plant  once  a  month 
and  prepare  a  report  on  unsafe  condi¬ 
tions  and  practices  observed.  (3) 
Safety  rules — Safety  rules  sbould  be 
prepared  by  the  committee.  These 
rules  should  be  practical,  and  provi¬ 
sions  should  be  included  for  enforcing 
them.  They  should  be  submitted  to 
the  employees  for  suggestions  and  op- 
proval  and  be  j)ut  into  effect  as  soon 
as  approved.  (4)  Safety  suggestions 
— Safety  suggestions  should  be  so¬ 
licited  from  the  men,  and  the  com¬ 
mittee  should  consider  iind  })a.ss  on 
them.  The  donor  should  be  advised  as 
to  the  action  taken  on  his  suggestion. 
,ind  if  the  suggestion  is  rejected  he 
should  Ik*  given  a  reason. 

(5)  Reports — Accident  and  inspec¬ 
tion  reports  should  be  posted  and 
\erbal  statements  on  the  activities  and 
accomplishments  of  the  committee 
should  be  made  at  the  monthly  em¬ 
ployee  safety  meetings.  At  the  mine 
employing  only  five  or  ten  men,  the 
entix'e  personnel  can  be  included  in  the 
safety  committee. 

Some  mining  operations  have  been 
able  to  establish  reasonably  good  acci¬ 
dent  records  through  good  supervision 
alone,  and  it  must  be  admitted  that 
good  supervision  is  very  irnj^ortant. 
The  best,  most  consistent,  and  most 
easily  attained  good  accident  records, 
however,  have  been  achieved  only  after 
the  employees  hive  been  assigned  a 
definite  place  in  the  accident-preven¬ 
tion  program.  In  fact,  the  employees 
themselves  can  be  depended  on  to  ac¬ 
complish  a  decided  reduction  in  acci¬ 
dents  if  given  a  responsible  part  in 
the  safety  progi’am,  provided  the  man¬ 
agement  will  cooperate  in  their  activi¬ 


ties.  Employee  safety  organizations 
in  numerous  instances  have  proved 
reasonable,  fair,  and  helpful,  espe¬ 
cially  when  the  employees  have  under¬ 
stood  that  accident  reduction  is  mutu¬ 
ally  heneficial. 

Although  poor  methods  and  unsafe 
practices  remain  the  greatest  cause  of 
accidents  at  small  mines,  these  are  the 
factors  that  cost  least  to  correct.  How¬ 
ever,  inadequate,  poorly  maintained, 
defective  ecpiipment,  plus  poor  main¬ 
tenance,  lack  of  timber,  lack  of  jiroper 
tools,  etc.,  also  contribute  to  the  high 
accident  rate  at  small  mines.  These 
factors  are  important  because  they 
may  add  more  to  the  cost  of  mine 
operation  than  unsafe  practices.  Lim¬ 
ited  capital  is  certainly  an  obstacle  to 
the  possession  of  adequate  equipment, 
although  lack  of  foresight  and  un¬ 
wisely  spent  capital  are  among  the 
principal  I’easons  for  much  of  the  poor 
equipment  many  small  mines  are 
forced  to  use. 

Unsafe  practices  and  equipment  ob¬ 
served  iit  small  mines  include: 

Shafts  and  Hoisting  Hazards 

T’nsafe  Practices — (1)  Hoisting  cars 
on  inclines  without  using  drags  to  pre¬ 
vent  cars  running  back  down  inclines 
if  cable,  cable  attachment,  coupling, 
or  hoist  fails.  (2)  Rock-spillage  ac¬ 
cumulations  or  shaft  timber  not  cleaned 
down.  (3)  Men  working  on  inclines 
lielow  active  hoisting  operations  with¬ 
out  protection  of  bulkheads  or  other 
means  of  arresting  a  car,  or  cars,  that 
may  break  loose.  (4)  Mining  too  close 
to  the  shaft.  (5)  Men  riding  bails  of 
buckets  and  skips.  (6)  Skips  or 
cages  overcrowded  when  hoisting  and 
lowering  men.  (7)  Men  riding  cages, 
skips,  or  cars  with  tools,  explosives, 
and  other  material.  (8)  Storage  of 
inflammable  material  such  as  gasoline, 
oils,  and  other  lubricants  near  the 
shaft  in  the  hoist  house. 

Lack  of  or  unsafe  equipment — (1) 
Poor  band  brakes  on  hoists;  no  emer¬ 
gency  brake  or  device  able  to  hold  the 
load  if  the  brake  fails.  (2)  No  safety 
catches  on  skips  or  cages ;  safety 
catches  not  tested  at  regular  intervals. 
(3)  Hoist  cables  not  lubricated  or  in¬ 
spected;  old,  rusty,  and  possibly  de¬ 
fective  cables  in  use.  (4)  Hoists  not 
equipped  with  indicators  or  other 
safety  devices.  (5)  No  gates,  railings, 
or  bars  at  shaft  stations.  (6)  No  gates 
on  cages.  (7)  No  derails  at  top  of  in¬ 
clines.  (8)  Poor  shaft  or  incline  sig¬ 
naling  systems.  (9)  Poor  jiower  units 
on  hoists,  such  as  salvaged  automobile 
engines  or  gasoline  engines  installed 
so  as  to  allow  exhaust  gases  to  enter 
the  hoist  room.  (10)  No  fire-fighting 
equipment  on  the  surface. 

( To  be  Concluded) 

Excerpted  from  U.  S.  Bureau  of 
Mines  Information  Circular  No.  7147, 
by  E.  A.  Anundsen,  Bureau  of  Mines 
Safety  Station,  Phoenix,  Ariz. 
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The  Problem  of  Accident  Prevention 
at  Small  Metal  Mines— III 


►  parts  I  AXD  II  of  this  article  ap¬ 
peared  in  the  September  and  October 
issues,  respectivehj.  Accident  experi¬ 
ence  at  large  mines  where  prevention 
work  is  being  done  in  varging  degree 
is  compared  with  that  of  small  mines 
where  little  effort  of  the  sort  is  made. 

Rock-Fall  Hazards 

Unsafe  Practices — (1)  Men  working 
and  allowed  to  work  directly  under 
rock  known  to  be  loose.  (2)  Loose  rock 
allowed  to  remain  over  manways  and 
in  regularly  traveled  drifts  and  cross¬ 
cuts.  (3)  Loose  gouge  or  vein  ma¬ 
terial  in  slopes  not  timbered  up  or 
taken  down.  (4)  First  consideration 
to  “getting  the  round  in”  and  not  to 
making  the  working  place  safe.  (5) 
“Get  the  round  in  or  we’ll  hire  some¬ 
one  who  can”  j)olicy  followed  by  some 
bosses.  (6)  Timber  not  kept  up  to 
face  in  i)ad  ground.  (7)  Stulls  not 
hitched  into  walls  where  possible  and 
Stulls  ])oorly  blocked.  (8)  Sets  poorly 
aligned,  poorly  lagged,  poorly  blocked, 
and  poorly  framed.  (9)  Inadequate 
support  for  filled  slopes  where  col¬ 
lapse  of  timber  would  result  in  filling 
drifts  that  are  in  use.  (10)  Failure  to 
leave  cushion  of  rock  on  timber  of 
emptied  shrinkage  slopes.  (11)  In- 
ade(  plate  or  indifferent  supervision. 

(12)  Improper  mining  method  (min¬ 
ing  without  support  ground  that 
should  be  supported). 

Lack  of,  or  Unsafe,  Equipment — (1) 
Miners  not  provided  with  good  bars 
and  required  to  pull  dowm  loose  rock 
with  picks.  (2)  Insufficient  or  too 
small  timber  furnished.  (3)  Booms 
and  hangers  not  furnished  for  driving 
drifts  in  bad  ground. 

Fall-oi-Person  Hazard 

Unsafe  Practices — (1)  Throwing 
.steel  and  other  material  down  man¬ 
ways,  damaging  same.  (2)  Failure  to 
report  hazardous  conditions  in  man¬ 
ways.  (3)  Failure  to  warn  miners 
working  above  when  pulling  chutes. 

(4)  Working  floors  not  kept  clean. 

(5)  Careless  flooring  of  sets  and  neg¬ 
lect  to  nail  flooring.  (6)  Projecting 
nails  and  other  tripping  hazards  not 
removed.  (7)  Failure  to  establish 
firm  and  safe  footing.  (8)  Safety 
ropes  and  safety  belts  not  worn. 

Lack  of,  or  Unsafe,  Equipment — (1) 
Continuous  ladderways  without  plat¬ 
forms.  (2)  Unguarded  openings  in 
drifts  and  slopes.  (3)  Small  man¬ 
ways  obstructed  by  pipe,  timbers,  etc., 
making  passage  difficult.  (4)  Rungs 


broken  or  missing  from  ladders.  (5) 
Hand  rails  not  provided  where  de¬ 
sirable.  (6)  Poor  material  used  for 
stagings.  (7)  Insufficient  lagging  for 
working  floors.  (8)  Ropes  and  safety 
belts  not  provided  where  necessary. 

Explosives 

UiKsafe  Practices — (1)  Opening  cases 
of  explosive  with  metal  tools.  (2) 
Using  open  lights  in  magazine  and  in 
direct  proximity  to  explosive.  (3) 
Transporting  capped  fuse  and  ex¬ 
plosive  together  in  an  open  box.  (4) 
Riding  on  skips  or  cages  with  ex¬ 
plosive.  (5)  Slitting  primer  cart¬ 
ridges.  (6)  Lacing,  bending  back,  or 
otherwise  causing  sharp  bends  in  fuse. 
(7)  Tamping  primers  and  explosive 
unnecessarily  hard.  (8)  Spitting  fuse 
without  trimming  for  rotation.  (9) 
Cutting  off  too  much  fuse  when  trim¬ 
ming  for  rotation.  (10)  Staying  too 
long  when  spitting.  (11)  Failure  to 
count  shots  and  report  misfires.  (12) 
Returning  too  soon  after  blasting. 

(13)  Drilling,  mucking,  timbering,  or 
doing  other  work  in  the  vicinity  of 
misfires  before  disposing  of  them. 

(14)  Attempting  to  remove  misfired 
charges  by  digging  them  out  or  pull¬ 
ing  them.  (15)  Caching  or  hiding 
excess  explosive  or  explosive  recovered 
from  the  muck  jiile.  (l(i)  Failure  to 
guard  shots. 

Lack  of,  or  Unsafe,  Equipment 
—  (1)  Poorly  constructed  and  poorly 
maintained  magazines  located  too 
close  to  roads,  dwellings,  or  mine 
buildings.  (2)  Magazine  not  pro¬ 
vided  with  safe  lighting  facilities.  (3) 
Metal  tools  furnished  for  openirnr 
ca.ses  of  explosives.  (4)  Short  fuse 
provided.  (5)  Improper  fuse  pro¬ 
vided.  (6)  I\)or  or  not  enough  sacks 
or  containers  furnished  for  transpor¬ 
tation  of  explosives.  (7)  Substandard 
switches  and  wiring  used  for  electrical 
blasting.  (8)  Electrical  detonators 
obtained  without  short  circuited  leg 
wires.  (9)  Testing  equipment  for  elec¬ 
trical  detonators  or  blasting  circuits 
not  provided. 

Miscellaneous 

Unsafe  Practices — (1)  Lack  of  co¬ 
operation  among  employees,  particu¬ 
larly  between  opposite  shifts  (“Let 
the  other  shift  do  it”  policy).  (2)  Men 
not  trained  in  first-aid  or  mine  rescue. 
(3)  New  employees  insufficiently  in¬ 
structed  or  supervLsed.  (4)  Poor 
housekeeping.  (5)  Failure  to  report 
unsafe  e(|uipment,  conditions,  etc. 


Lack  of,  or  Unsafe,  Equipment — 
(1)  Miners  not  provided  with  hard 
hats,  goggles,  or  protective  shoes  or 
boots.  (2)  Electrical  circuits  not 
properly  protected  or  poorly  installed. 
(3)  Ventilating  equipment  not  pro¬ 
vided  or  inadequate.  (4)  Sprinkling 
equipment  not  provided  or  inadequate. 
(5)  Mine  rescue  crews  or  equipment 
not  provided.  (6)  Mechanical  equip¬ 
ment  inadequately  guarded. 

In  connection  with  employees,  it  is 
observed  further  that  many  of  those 
now  working  at  small  mines  are  totally 
inexperienced  or  inclined  to  overrate 
their  experience;  it  is  an  unfortunate 
fact  that  frequently  too  few  experi¬ 
enced  men  are  available  at  a  given 
mine  to  make  possible  the  “apprentice¬ 
ship”  .system  formerly  used  in  mines. 

The  conditions  outlined  in  the  fore¬ 
going,  actually  observed  in  small 
mines,  are  indicative  of  the  conditions 
that  establish  an  accident  ratio  be¬ 
tween  large  and  small  mines  that  defi¬ 
nitely  is  unfavorable  to  the  latter.  A 
study  of  this  list  will  show  nearly  all 
items  to  be  readily  correctible,  and 
that  to  remove  most  of  the  factors 
contributing  to  the  high  accident  rate 
at  small  mines  will  reiiuire  little  more 
than  a  determination  to  reduce  acci¬ 
dents,  the  cooperation  of  the  men,  and 
a  relatively  inexpensive  program  of 
education.  If  the  unsafe  practices 
alone  were  eliminated,  the  small-mine 
accident  rate  woidd  greatly  decrease, 
and  with  improvement  in  equipment 
should  compare  with  that  of  other 
industries. 

Conclusion 

Small-mine  operators  have  much  to 
gain  by  a  progressive  attitude  toward 
accident  prevention,  and  they  can 
achieve  a  decided  reduction  in  acci¬ 
dents  through  the  following  steps : 
(1)  Adopting  the  policy  that  acci¬ 
dents  can  and  will  be  prevented.  (2) 
Employing  a  competent  mine  fore¬ 
man.  (3)  Training  all  employees  in 
first  aid.  (4)  Organizing  safety  com¬ 
mittees  and  encouraging  them  to  carrv 
on  a  safety  program  such  as  that 
outlined.  (5)  Making  sure  tliat  new 
employees  receive  the  necessary  in¬ 
struction,  training,  and  supervision  to 
render  them  safe  workmen.  (6)  Ob¬ 
taining  the  assistance  of  private.  State, 
and  Federal  agencies  engaged  in  ac- 
cident-j)revention  work. 

( Concluded) 

Excerpted  from  U.  S.  Bureau  of 
Mines  Information  Circular  7147. 
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Softening  Water 
With  Non-Metallic  Minerals 


Many  FACTOKS  and  con 
(litions  have  a  marked  in- 
Hiience  on  the  decree  of 
completeness  attained  in 
any  water-softeniiif;  |ii‘ocess,  a  few 
of  wliich  are  orifimal  liardness  of 
water,  method  of  adding  sol'tenimr 
rea'ient,  temperature,  atritation,  type 
<)f  tank,  time  allowed  to  reach  (‘(pii- 
lihriutn,  and  intlueime  of  impurities. 
An  extemled  discussion  of  the  im- 
poi'tance  of  each  of  the  enumei’ated 
factors  is  beyond  the  scope  of  this 
paper.  The  many  tine  te.xthooks  and 
the  countless  journal  articles  will  sup¬ 
ply  the  necessary  information  for  those 
interested  in  hroadeniiifr  their  knowl- 
edfre  of  water  purification. 

Water-softenin^  methods  may  he 
conveniently  listed  under  the  followiiiit 
headings : 

1.  Chemical  coagulation. 

2.  Water  softening  by  chemicals. 
li.  Base  exchangers,  inorganic: 

A.  Seminatural  zeolites: 

(1)  Treated  glauconites  (i.e., 
^  greensand). 

(2)  Treated  bentonitic  clays. 
H.  S.vnthetic  zeolites: 

(.‘1)  Precipitated  and  gel 
types. 

(4)  Fused  types. 

C.  Miscellaneous. 

4.  Carbonaceous  base  exchangers 
(zeolites)  : 

(A)  Oi^anic  resin-base  ex- 
changei’s. 

5.  Organic  anion  exchangei’s. 

Chemical  Caaj/alation — Almost  all 
sources  of  water  supply,  whether 
lakes,  rivers,  jmukIs,  or  wells,  con¬ 
tain  suspended  solid  matter.  The 
solids  may  occur  as  large  particles  that 
settle  rapidly  by  gravity  or  as  fine 
colloidal  matter  that  may  remain 
suspended  indefinitely.  As  the  colloidal 
matter  is  electrically  charged,  having 
absorbed  charged  ions  fn)m  the  sur¬ 
rounding  medium,  it  is  Jiecessary  to 
neutralize  the  charge  on  the  colloid  be¬ 
fore  coagulation  will  occur  readily. 
Colloidal  matter  in  water  ordinarily  is 
charged  negatively;  but  when  the  oji- 
posite  charge  is  ])resent  it  is  difficult 
to  floccidate  the  fine  particles.  In 
either  case  it  is  necessary  to  entrap 
the  suspended  matter  in  a  Haky  pre¬ 
cipitate  by  use  of  a  coagulant.  In 
addition  to  furnishing  electrical  neu¬ 
tralizing  capacity,  the  coagulant  must 
he  capable  of  forming  a  highly  dis¬ 
perse  system  of  a  fine  precijjitate.  As 
the  neutralized  particles  contact  each 
other  they  collect  into  fiocs,  which 
entrap  the  susj)ended  matter  and  drag 
it  to  the  bottom.  The  larger  the  floes 


grow,  the  better  the  clarification.  Alum 
is  the  most  widely  used  coagulant; 
closely  followed  by  the  compounds  of 
iron  (ferric  chloride,  ferric  sulphate, 
and  chlorinated  copperas),  sodium 
silicate,  clays,  sodium  aluminate,  lime, 
and  a  host  of  others  less  important. 
There  are  about  ’20  such  reagents. 
Which  are  most  suitable  for  a  particu¬ 
lar  water  system  may  be  a  matter  of 
opinion  ami  may  depend  on  the  nature 
of  the  water  to  be  treated.  Water  used 
in  commercial  jtractice  is  not  a  pure 
substance  but  a  licpiid  that  contains 
many  dissolv'cd  impurities,  positive- 
and  negative-ion  radicids,  and  buft'er 
salts.  It  is  the.se  imi)urities,  iti  their 
varying  concentrations,  that  may  in¬ 
fluence  the  behavior  of  the  chemical 
coagulant  so  as  to  make  it  difficult  to 
attempt  to  predict  how  a  coagulant 
will  act  upon  a  certain  water.  The 
safest  course  to  follow  in  the  selection 
of  a  chemical  coagulant  or  combination 
(d'  coagulants  for  a  water  plant  is  to 
determine,  by  experimentation,  which 
one  is  most  satisfactory  for  the  par¬ 
ticular  water  in  question.  L.  C.  Billings 
believes — and  he  has  many  supporters 
— that  different  waters  behave  so  pe¬ 
culiarly  with  reference  to  coagulation 
that  it  would  be  ecmnornical  to  con¬ 
struct  and  o))erate  a  pilot  ])lant  before 
the  main  plant  is  designed. 

Clai/!)  (Kaolin,  Fuller’s  Farth,  and 
Bentonite) — (flays  consist  of  certain 
hydrous  aluminum  silicates  known  as 
clay  minerals,  and  these  include  kaoli- 
nite  (Al...():,  .  2Si()2  .  21120),  dickite 
(AI2O.,  .  2Si()2  .  2II2O),  nacrite  (AloO.i 
.  2Si()2  .  2H2O),  halloysite  (ALOa  . 
2Si()2  .  nlisO),  allophane  (ALOa  . 
SiOj  .  nll.O),  beidellite  (Al.Oa  .  flSiOj 
.  nlljO),  nontronite  (Fe-Oa  .  flSiO™  . 
nlloO),  and  montmorillonite  (Mg, 
(’a)  O  .  AlaOa  .  oSiOa  .  nH..O). 

Kaolinite,  dickite,  and  nacrite  are 
known  as  the  kaolin  minerals.  All 
have  the  same  chemical  composition, 
their  optical  jiroperties  differ  some¬ 
what,  and  each  shows  characteristic 
X-ray  diffraction  j)atterns,  dehydration 
curves,  and  behavior  towards  dyes. 
Montmorillonite  is  a  group  of  clays 
variable  in  the  comj)osition  and  proper¬ 
ties  and  the  tenii  applies  to  those  clays 
having  natural  or  latent  bleaching 
characteristics.  Fuller’s  earth  and  the 
bentonites  belong  to  this  grouj).  Mont¬ 
morillonite  is  an  alteration  or  weather¬ 
ing  pnaluct  of  volcanic  ash  and  ap¬ 
peal’s  to  have  been  formed  by  the 
action  of  water,  as  it  is  found  in  both 
fresh-water  and  marine  sediments. 
Beidellite  is  similar  in  its  properties  to 
montmorillonite,  as  it  also  is  derived 
from  volcanic  ash  of  high  iron  content. 


Natural  clays  consist  of  fine  jiarticles 
in  a  wide  range  of  sizes.  These  parti¬ 
cles  are  negatively  charged  and  act 
as  coagulants  when  added  to  muddy 
or  turbid  waters,  provided  the  water 
suspensoids  are  jaisitively  charged.  The 
theory  of  coagulation  is  discussed  fur¬ 
ther  later.  The  tonnage  of  clays  used 
in  water  purification  is  small,  but  the 
demand  is  increasing  yearly.  The 
kaolins  and  fuller’s  earth  used  in  water 
purification  are  mined  principally  in 
the  Southeastern  section,  which  in¬ 
cludes  the  an‘a  from  North  Carolina  to 
Florida.  However,  kaolins  are  dis¬ 
tributed  widely  and  may  be  found  in 
almost  every  State  in  the  Union.  The 
best  grades  of  bentonite  are  found  in 
Wyoming,  (California,  and  Mi.ssissipj)i. 
(flay  minerals  for  water  treatment  are 
relatively  cheap,  as  the  processing 
operation  is  simple.  As  the  clays  occur 
mostly  at  or  near  the  surface  they  may 
be  dug  with  power  machinery,  dried, 
broken,  or  j»ulverized  to  size,  and 
bagged  for  shipment. 

Bentonitic  clay,  a  true  non-metallic, 
is  a  newcomer  among  coagulants  for 
turbid- water  purification.  It  has  al¬ 
ready  met  with  marked  success  and  it 
bids  well  to  establish  a  permanent 
jdace  for  itself  in  the  field.  Besides 
bentonite,  kaolin  also  has  been  used  by 
(}.  I).  Norcom,  who  found  the  addition 
of  kaolin  to  low-turbidity  waters  help¬ 
ful  in  reducing  their  solids  content. 

H.  L.  Olin  obtained  e.xcellent  results 
with  the  swelling  type  or  the  sodium- 
bentonite  clay.  He  found  this  clay  had 
remarkable  colloidal  properties,  the 
most  conspicuous  of  which  was  the 
large  increase  of  volume  due  to  hydra¬ 
tion.  It  also  assumes  a  highly  dis¬ 
persed  state  in  water,  which  breaks  into 
a  precipitate  of  soft  flakes,  and  this 
gelatinous  mass  is  very  effective  in 
cleaning  up  the  silt.  Bentonite  cus¬ 
tomarily  is  used  in  conjunction  with 
alum,  the  most  favorable  ratio  being 

I. 4  times  as  much  alum  as  bentonite. 
.\  distinct  advantage  of  this  clay  is 
that  it  is  not  necessary  to  control  the 
jiH  of  the  solution  for  good  curdling 
or  coagulation.  Even  a  high-acid 
medium  does  not  adversely  affect  the 
type  of  flocculation.  The  floes  are 
more  voluminous  and  settle  more 
rapidly  than  tho.se  ])roduced  by  alum 
alone.  The  bentonites,  also,  have 
zeolitic  properties,  but  these  are  not 
very  important.  For  high  bicarbonate 
waters,  these  clays  are  superior  to 
alum  alone  because  there  is  not  as 
much  conversion  of  a  sulphate  into 
the  troublesome  sulphate  hardness. 
Saving  in  alum  requirements  is  one 
important  result. 

(To  he  continued) 


Excerpted  from  U.  S.  Bureau  of  Mines 
Report  of  Investigations  .‘1578,  by  S.  .1. 
Broderick,  Southern  Experiment  Sta¬ 
tion,  fl'uscaloosa.  A!  . 
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PAUL  WEIR’S  fxporicnee  with 
a  natural  fuller’s  earth  was  also 
favorable.  He  found  fuller’s 
earth  improves  alum  eoafru- 
lation  of  waters  having  a  turbidity  of 
100  p.p.ni.  or  less.  A  heavy  floe  is 
formed,  which  settles  rapidly,  en¬ 
trapping  the  tine,  suspended  solids 
and  producing  "ood  (‘oap:ulation.  In 
colored  waters  the  clay  forms  a  higher 
and  more  absorbent  floe  with  a  pro¬ 
nounced  tendency  to  remove  organic 
color,  the  amount  removed  being  rough¬ 
ly  proportional  to  the  quantity  of 
clay  used.  He  also  found  a  comple¬ 
mentary  effect  of  the  clay  when  used 
in  conjunction  with  activated  carbon 
on  raw  waters  for  reducing  taste  and 
odor.  The  combination  improves 
coagulation  and  reduces  tastes  and 
odors  to  a  greater  degree  than  does  the 
use  of  either  substance  alone. 

C.  Alexander  has  reported  some 
singularly  interesting  results  based  on 
his  experience  in  clarifying  a  river 
water  for  a  rayon  plant.  The  re- 
((uirements  of  a  water  for  rayon  manu¬ 
facture  are  very  rigid,  one  essential 
being  that  turbidity  shall  not  exceed 
0.1  p.p.m.  Many  combinations  of 
coagulants  were  tried  without  ap¬ 
parent  success  until  the  mixture  of 
clay  and  alum  was  suggested.  The 
(Iocs  produced  by  this  treatment  were 
large,  settled  rapidly,  and  reduced  the 
turbidity  of  the  filtered  water  to  0.05 
p.p.m. 

J.  R.  Baylis  has  investigated  a 
number  of  clays  for  their  coagulating 
properties  on  Lake  Michigan  water 
and  found  the  clays  helpful  in  form¬ 
ing  a  heavy  floe,  which  settled  rapidly. 
His  conclusions  relative  to  the  use  of 
clays  for  removal  of  taste  and  odor 
were  not  favorable,  as  little,  if  any, 
reduction  of  those  disagreeable  char¬ 
acteristics  of  the  water  was  noted. 

0.  W.  Gray  used  clay  as  the  prin¬ 
cipal  coagulant  in  a  hard  water  and 
noticed  a  substantial  reduction  in  hard¬ 
ness  after  the  treatment.  The  better 
coagulation  produced  by  the  clay 
furnished  a  superior  water,  both  chem¬ 
ically  and  bacteriologically. 

Native  alums  occur  in  isolated  locali¬ 
ties  in  deposits  so  small  that  the  min¬ 
eral  has  little  value.  Ijarge  quantities 
of  the  “filter  alum”  (ALtSOija  .  18 
H,0)  are  made  by  dissolving  bauxite 
in  sulphuric  acid  and  concentrating  the 
solution  to  crystallize  a  white  solid, 
having  the  composition  represented  by 
the  formula  Ala(SO.).  .  18  HaO.  Clay 
also  has  been  used  as  the  mineral  to 


produce  alum,  but  it  is  as  .satisfactory 
as  bauxite  for  this  purpose.  Alums 
can  be  crystallized  easily  from  acid 
solutions,  but  the  crystallizing  condi¬ 
tions  must  be  controlled  properly; 
otherwise  alums  of  variable  water  con¬ 
tent  will  be  obtained.  Alums  are  al.so 
obtainable  as  a  byproduct  from  vari¬ 
ous  chemical  processes.  For  water 
coagulation  the  octodecahydrate  AL 
(SOila  .  18  HjO  has  proved  to  be  the 
most  satisfactory  compound. 

Alum  may  rightfully  be  called  the 
universal  coagulant,  as  it  is  used  more 
widely  than  any  other.  The  use  of 
alum  to  purify  water  may  serve  to 
remove  color  or  to  coagulate  suspended 
matter,  or  both,  depending  on  the 
control  of  the  pH  of  the  water.  The 
first-named  function  of  alum  is  not 
well-known,  nor  is  the  theory  suffi¬ 
ciently  advanced  to  explain  color  re¬ 
moval.  A  satisfactory  explanation, 
however,  based  on  experimental  evi¬ 
dence,  for  the  dual  role  of  alum  is 
given  by  Theriault  and  Clark  and  is 
aptly  summarized  by  Hatfield.  For 
additional  alum  investigations  one  is 
referred  to  Norcom,  Hoover  and  Ijiui- 
gelier. 

Iron  Compounds:  Ferric  Sulphate, 
Ferric  Chloride,  Ferrous  Sulphate, 
uud  Chlorinated  Copperas — Iron  com- 
pounds'for  coagulation  rank  second  to 
alum  in  importance,  as  they  cost  less 
and  fre(|uently  are  quite  efficient.  They 
have  been  used  successfully  in  many 
water-purification  plants  and  in  some 
instances  have  given  better  results  than 
alum.  Other  instances  have  been  re¬ 
ported  in  which  iron  compounds  have 
been  used  advantageously  in  conjunc¬ 
tion  with  alum.  A  few  examples  of  the 
successful  use  of  iron  compounds  will 
be  mentioned. 

Willcomb  has  considered  four  types 
of  iron  compounds  for  coagulation, 
namely:  (1)  original  lime  and  iron 
process,  (2)  chlorinated  copperas,  (3) 
ferric  chloride,  and  (4)  ferric  sulphate. 
His  conclusions  may  be  summarized  as 
follows:  1.  Soft  waters  (under  50 
p.p.m.),  moderately  colored,  react  with 
the  four  common  forms  of  iron  coagu¬ 
lant,  provided  the  raw  water  contains 
no  interfering  organic  matter.  2.  The 
lime  and  iron  process  of  coagulation 
effectively  removes  manganese  at  pH- 
n.O  to  pH  9.3.  (A  peculiar,  unex¬ 
plained  observation  made  by  Willcomb 
was  that  the  impounded  water  supplies 
on  the  west  side  of  Hudson  River, 
south  of  Mohawk,  were  likely  to  show 
increasing  concentrations  of  manga¬ 


nese  during  the  first  ten  years  of  use.) 
3.  Coagulation  with  ferric  sulphate 
adequately  removes  manganese  at  pH- 
9.0  to  pH  9.5  and  produces  an  effluent 
of  low  color  and  residual  iron  content. 

Bean,  at  Providence,  R.  I.,  experi¬ 
mented  with  a  wide  range  of  coagu¬ 
lants  and  finally  selected  ferric  sul¬ 
phate  as  the  most  satisfactory.  More 
recently  he  has  adopted  ferric  chloride 
in  combination  with  lime  as  a  better 
coagulant  than  ferric  sulphate. 

Kunz’s  experience  with  ferric  chlo¬ 
ride  at  the  Emporia,  Kan.,  water  plant 
has  been  most  satisfactory,  as  he  re¬ 
ports  not  only  better  results  but  also 
greater  economy  as  compared  to  other 
coagulants. 

Marsden  C.  Smith,  at  Richmond, 
Va.,  has  done  considerable  experiment¬ 
ing  over  a  period  of  years  with  various 
iron  compounds  as  coagulants.  He 
found  that  by  the  proper  selection 
and  use  of  coagulants  he  was  able  to 
reduce  the  quantity  used  by  67  percent 
in-  the  period  from  1930  to  1935.  Alum 
and  chlorinated  copperas  proved  most 
efficient,  and  it  was  interesting  to  note 
that  alum  appeared  most  economical 
in  warm  weather  and  chlorinated 
copperas  in  cold  weather. 

Ferric-alumina — A  unique  coagulant 
is  “ferric-alumina,”  which  combines 
the  advantages  of  alum  and  ferric 
chloride  into  a  simple  substance.  The 
double  compound  is  made  simply  by 
mixing  ferric  chloride  with  precipi¬ 
tated  hydrated  alumina  to  give  a  prod¬ 
uct  containing  1  part  alumina  to  3 
parts  iron.  This  ratio  may  be  varied 
over  a  wide  range  to  suit  any  particu¬ 
lar  condition  of  water.  The  ferric 
chloride  in  the  mixture  serves  as  a 
protective  colloid  in  i)eptizing  the 
hydrous  alumina.  The  finely  dispersed 
hydrous-alumina  precipitate  neutral¬ 
izes  the  charges  on  suspended  solids 
and  at  the  same  time  agglomerates 
the  small  particles.  In  a  short  time  the 
colloidal  precipitate  breaks  and  large 
floes  of  aluminum  hydroxide  are 
formed,  settling  rapidly  and  dragging 
down  with  them  occluded  fine  solid 
matter.  Ferric-alumina  has  been  used 
rather  widely  in  Europe  but  has  not 
been  so  enthusiastically  received  in 
this  country. 

Ferric-alumina  was  selected  as  the , 
best  coagulant  at  the  East  Chicago, 
Ind.,  water  plant  after  long  experi¬ 
mentation  with  some  of  the  other  co¬ 
agulants.  Alum  proved  unsatisfactory 
because  the  fluctuations  in  the  isoelec¬ 
tric  point  of  the  suspended  matter 
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were  so  «*rrati(‘  as  to  iiiako  diHicult 
j)ro|)fr  adjustiiKMit  of  llie  aiiioiiiit  of 
(‘oafjulaiit  from  day  to  day.  Tlu*  acUli- 
tion  of  sodium  aluminato  to  tlio  alum 
jravp  jrrpator  etticieury,  l)ut  the  dosafros 
still  rturtuated.  Tlie  alum  dosafras 
raiifTP*!  from  1.5  to  4.5  <;raius  per 
gallon  and  sodium  alumiuate  from  11.3 
to  l.tl  frraiii  ppr  fjallon.  Ry  the  u.sp  of 
fpiTip-alumiua  aloiip,  howpvpr,  <rood 
poafrulatioii  was  ])rodupp<l  with  only 
slifjht  variations  in  dosaj'Ps — 1  to  1.5 
jjrains  per  f^allon. 

Sodhim  Silietite — In  l!l3(i  John  l{. 
Raylis  <li.spovprpd  that  when  so<lium 
silipatp  was  u.sp(l  in  pon.jiinption  with 
other  poapulants  it  •'avp  much  better 
results  and  may  have  far-reaehiiif' 
po.ssihilities  in  the  puritieation  and 
eonditioninff  of  water.  When  sodium 
silicate  eonstitutes  4(1  percent  of  the 
coagulant  the  resultiiif;  coafrulation  is 
rapid  and  complete  if  the  j)H  is  main¬ 
tained  at  5.5  to  7.5.  The  discovery  of 
sodium  silicate  as  an  aid  in  coafjula- 
tion  came  about  when  Raylis  noted 
that  flood  coafrulation  was  ditlicult  to 
obtain  in  distilled  water.  Continued 
persistent  etfort  in  which  new  com¬ 
pounds  wer«*  tried  r(•v(•aled  the  neces¬ 
sity  of  the  presence  of  silicates  in 
solution.  Sodium  silicate  was  then 
tried  with  niarke<l  success.  Other  sili¬ 
cates  may  i)rove  just  as  fjood,  hut  the 
cheapness  of  .sodium  silicate  fjives  it 
a  decided  advantafje  over  (*ther  rea- 
frents.  Further  research  undoubtedly 
will  uucov»‘r  many  interestiiif;  applica¬ 
tions  of  this  new  apent. 

So(liiini  Alumhiatc — Sodium  aluiui- 
nate  is  .seldom  ustsl  as  a  coapulant 
cxcejd  in  lime-soda  softeninp.  It  has 
a  wider  market  in  boiler-water  tieat- 
ment  ami  water  softeninp  and  will  he 
discus.sed  in  more  detail. 

Sodium  Zincatr — A.  I*.  Rlack  and 
coworkers  feel  that  sodium  zincate  is 
inferior  to  sodium  aluminate,  so  it  is 
seldom  used  as  a  water  coapulant. 

Titanium  Stdts — Recent  studies  liy 
Cpton  and  Rnsscll  indicatt*  that  titan¬ 
ium  salts  may  tind  a  place  for  them¬ 
selves  as  coapulants.  They  conniH'iil 
favorably  on  the  use  of  these  salts  and 
maintain  that  the  tiocs  form  more 
(piickly,  are  bulkier,  coapulate  over  a 
wider  pH  ranpe,  coapulate  Imtter  in 
hiph  concentrations  of  dissolved  salt, 
and  pivc  better  flocculation  at  low 
temperatures  than  either  alum  or  fer¬ 
ric  sulphate.  More  e.xperimentation  is 
needed,  however,  to  determine  the 
limitations,  if  any,  of  these  salts  when 
used  on  widely  variable  waters. 

Water  Softenini],  Linte-Soda — Lime 
is  obtained  by  calcininp  the  minerals 
calcite  or  dolomite,  ami  the  term  is 
commonly  used  to  apply  to  both  (juiek- 
linie  and  hydrated  lime.  Quicklime  is 
composed  of  calcium  oxide  (CaO)  or 
is  combined  with  mapnesimn  oxide 
(MpO)  and  is  capable  of  slakinp  with 
water;  whereas,  hydrated  lime  is  the 
dry  powder  that  results  from  treating 
([uicklime  with  enouph  water  to  form 


the  hydrate  (’a(<)H)s.  Kither  cpiick- 
lime  or  the  hydrated  lime  may  be  used 
in  water  treatment.  The  specifications 
of  the  American  Water  Works  Associ¬ 
ation  stipulate  that  (luicklime  .should 
contain  at  least  85  j)ercent  available 
t'aO  and  hydrated  lime  !)(1  percent 
available  Ca(0H)2. 

Limestone  and  dolomite  are  the  ma¬ 
terials  from  which  most  commercial 
linn*  is  produced.  Minor  sources  are 
vein  calcite,  oyster  shells,  and  uncon- 
.solidated  deposits  of  calcareous  matter 
formed  from  the  skehdal  remains  of 
marine  life.  The  mininp  of  limestone 
otfers  no  enpineerinp  jiroblem,  as  most 
of  the  deposits  have  little  overburden. 
At  places  the  overburdcJi  may  be  (tf 
such  a  nature  as  to  contaminate  the 
lime  with  impurities,  in  which  case  the 
niimsl  limestone  has  to  be  specially 
puritied.  Purity  of  lime.stone  is  of 
extreme  imi)ortance  to  the  lime  manu¬ 
facturer.  Silica,  alumina,  iron,  or 
other  impurities  can  be  tolerated  oidy 
in  minor  concentrations,  inasmuch  as 
these  amounts  are  doid)led  after  burn- 
inp.  The  distribution  of  limestone  is 
wide-spread,  nearly  every  State  hnvinp 
.some  deposits. 

Burning  Limestone 

The  proce.ss  of  l)urninp  limestone  is 
important,  as  the  depree  of  burninp 
affects  both  the  chemical  and  j)hysical 
properties  of  the  tinished  product.  The 
(|uality  of  the  rock  also  may  influence 
the  burninp,  as  hard,  deiise  limestone 
may  calcine  more  (piickly,  or  at  a 
lower  temperature  than  the  more 
porous  material.  Furthermore,  some 
limestones  have  a  tendency  to  crumble 
durinp  burninp  and  others  are  easily 
overburned,  with  a  deleterious  effect 
on  the  properties  of  the  tinished  prod¬ 
uct.  To  produce  a  product  of  uniform 
ipiality  it  is  essential  to  use  a  uniform 
raw  material  and  to  be  careful  to 
burn  with  controlled  time  and  tem¬ 
perature.  In  the  lime-soda  jirocess  of 
water  sidteninp  the  hydroxyl  of  the 
soluble  lime  combines  with  the  map- 
nesium  of  the  hard  water  to  precipi¬ 
tate  the  mapnesium  as  insolnble  map- 
nesium  hydroxide. 

Soda  ash  and  salt  cake  are  two  of 
the  basic  products  of  the  chemical 
industry  and  are  used  in  larpe  (pianti- 
ties;  however,  the  (piantity  of  soda 
ash  used  in  water  softeninp  is  small 
compared  to  the  total  amount  con¬ 
sumed  by  industry.  The  preater  part 
of  the  soda  ash  used  in  commerce  is  a 
byjiroduct  of  the  chemical  industry. 
Sodium  carbonate  is  found  in  nature 
as  the  mineral  thermonatrite  (NajCO:,  . 
H.jO),  as  naheolite  (NallCO.,),  and  in 
alkali  lakes  as  trona  (NajCO, .  NaHCOa 
.  2H...0).  The  natural  deposits  of  sodium 
(iarbonate  are  confined  to  the  Western 
States,  the  Searles  Lake  deposits  of 
California  beinp  the  most  important 
and  furnishing  the  preater  part  of  the 
salt  for  industry.  Since  the  workable 
deposits  of  soda  ash  are  brine  solu¬ 


tions,  the  methods  of  separation  and 
puritieation  are  chemical  and  not 
strictly  mininp,  so  they  will  not  be 
discussed  any  further. 

The  lime-soda  process  of  softeninp 
is  more  widely  u.sed  than  any  other 
form  of  .softeninp.  A  number  of  in¬ 
dustries  have  b**en  built  around  this 
proce.ss,  snpplyinp  (‘<|uipment,  consul¬ 
tation  .service,  and  chemicals.  The 
process  itself  is  relatively  simple,  but 
in  practice,  for  the  most  efficient  re¬ 
sults,  both  up-to-date  i*<|uipment  and 
a  plant  of  design  suitable  for  the 
particular  needs  of  tlu‘  special  water 
are  nece.ssary.  Each  wat(‘r  is  a  problem 
in  it.self.  Expert  advice  from  a  com¬ 
petent  chemical  or  sanitary  engineer 
in  the  selection  of  c(|uipment  will  be 
reflected  in  a  more  efficient  plant.  The 
methods  of  softeninp  water  by  precipi¬ 
tation  are  many,  but  the  principles  on 
which  they  operate  are  the  same — the 
removal  of  calcium  and  mapnesium  by 
pre<‘ipitation  and  filtration.  Aluminum, 
iron,  and  manganese,  if  present,  are 
in  such  small  (piantities  that  they  will 
not  be  considered.  Where  their  re¬ 
moval  is  important,  special  methods 
have  been  devised,  and  descriptions  of 
the.se  may  be*  found  in  the  literature. 
Calcium  is  pn'cipitated  as  the  carbon¬ 
ate  and  magnesium  as  the  hydroxide. 
With  few  (‘xceptions  the  reagents  used 
are  hydrated  lime  and  soda  ash.  (^au- 
stic  .soda  has  been  used  in  place  of  the 
soda  ash,  but  its  use  is  limited  because 
of  the  higher  cost.  Rarium  compounds 
also  have  been  used  to  some  extent  to 
replace  soda  ash,  and  barium  carbonate 
is  to  be  preferred  for  use  on  waters 
containing  larpe  (|uantities  of  sulphate. 

The  following  I’cactions  are  char¬ 
acteristic  of  lime-soda  water  softeninp: 

Temporary  hardness  reaction: 

Ca  (llCtf,)..  -f-  Ca  (()H)„  =  2  CaCO:, 
+  2  1I..O 

.MpdlCO,,).  +  2Ca{()lI).,  =  MplOII)., 
4-  2Ca('(L  -f  211-0 

Rermanent  hardness  ivaction: 

CaSO,  (Cat'L)  +  Xa..C0,  =  CaCO,  -f- 
Na.,SO.  (2NaCl) 

MvSO,  (MpCL)  -F  Na.,CO,  4-  Ca 
(OH),  =  Mp  (OH),  4-  CaCO,  4-  Na-,- 
SO,  (2NaGl). 

A  limitation  of  the  lime-soda  process 
is  the  incomideteness  of  the  foregoing 
r(*actions;  that  is,  both  CaCO,  and  Mp 
(OH),  are  slightly  soluble.  The  early 
data  on  solubility  of  these  compounds 
in  inire  water  are  .so  divergent  that 
they  are  of  little  value  in  (calculating 
solubility.  Recent  calculations  by  Lar¬ 
son  indicate  the  co-solubility  of  calcium 
carbonate  and  mapnesium  hydroxide 
to  be  20  p.p.m.  (all  calculated  as 
e((uivalent  CaCO,). 

{To  he  eontinued) 


Excerpted  from  U.  S.  Rureau  of  Mines 
Report  of  Investigations  .3578,  by  S.  J. 
Rroderick,  Southern  Experiment  Sta¬ 
tion,  Tuscaloosa,  Ariz. 
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